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PREFACE. 



It is said, that iuperficial readen seldom read a 
Preface or Introdiiclioo, so anxious are they to get at 
the body of the work. They -wish to taste the marrow 
without the troehle of breaking the bone. 

But all authors have a motive for writing a Preface, 
— and so have 1 1 Mine is priocipally to reconmiend 
the reader to peruse most attentirely the Introduction, 
because it contains a small portion of that information 
which he should be possessed of, before he can under- 
stand and duly appreciate the merit or demerit of the 
work itself ; because that little may awaken a desire to 
obtain a better and more ample supply from other and 
more copious sources, and because, without the pos- 
session of which, and much more, neither maltster or 
brewer, I couceiTO, can properly understand, or prove 
competent to conduct hu business to the best ad- 
vantage. 

'^ There is no royal road to learning.'* The reader 
may suppose that I am both willing and able to show 
him a short and easy way to a perfect system of malting 
and brewing ; but if he does, he will find himself much 
mistaken. Willing I should be, if I was but able 1 But 
never having yet found the person or the book from 
which I could discover it myself, it would be highly 
presumptuous and disingenuous in me to assume a 
capability not pretended to by othefii and which I 
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'Conceive to be impossible for any one to perforin, t 
aim at nothing more tban to furnish, in as clear, ex. 
plicit, and unreserved terms as I can, all the expe- 
rience 'which I have been able to obtain on these 
-subjects, during* twenty years' assiduous and unremit- 
ting^ research and enquiry, in every Treatise v^ritten 
expressly or indirectly upon them, which 1 have been 
able to obtain or hear of; such as Works on Malting 
and Brewing, Distillation and Chemistry; and io 
nvhich have added (what I conceive to be) much 
viloable infoilfiallon, both theoretical and practiced, 
"Which is not to be found in any wrork that I have ever 
yet met "with, and which are the results of personal 
observations, experiments, and discoveries, 

At about twenty-six years of ag^e, 'without any pre- 
vious knowledge of the business, I received a month's 
instructions in brewing, for a premium, from a pcr&on 
-who passed current ^ a good practical brewer, and 
thought myself a very clever fello-w, beeause, on the 
first occasion after be left me to act for myself, 1 
brewed a guile of ale, the product of which cost me 
tbreelialfpence per gallon less than the cost of sU6h as 
my instructor had brewed for me. But a few difficulties 
promptly met with very soon brought me to my senses, 
and enabled me to discover, that I had learnt much 
error, and but little truth ; and have since been twetity 
years eradicating the prejudices inculcated in one 
month; in unlearning a bad system, and gradually 
grafting upon it a better; incliiced and urged on by 
the best of all instructors, << necessity.*^ 

I' should not have thus much adverted to myself, but 
for the purpose of furnishing an example of the cir- 
cumstances under which too mahy contmence the 
%fewing business, both at an earlier and later age than 
at which I began, without any previous suitable 
^emical educa;4lB»as ttfbght by a person hiihself nb 
i. 



better taug^ht ; inttnicted to pursue a practical sysfem 
such as he had learnt, without rule or explanation to 
reveal the why and wherefore ; a mere blind teacher 
of the blind ; a stranger to causes, and ignorant of 
many important effects ; a detester of theory, and an 
admirer of only one practical system, and that one his 
own. 

Both malting and brewing are chemical operations, 
and to attain to proficiency In the art, an extensiye 
knowledge "oT theoretical chemistry, and a slight 
portion of practical, is necessary. Well grounded in 
such science, the practitioner becomes acquainted with 
the laws of Nature, studies her admirable process in 
germination, vegetation, and fermentation, and takes 
her as his pattern and guide, and endeavours to imitate 
her as closely as he possibly can, in the several as- 
similating operations he is required to perform. He 
knows her seasons, and adopts them as his own, as 
well as circumstances admit ; and when compelled to 
take an inauspicious period for the accomplishment of 
any operation, he views the dangers, ascertains the 
difficulties^ and by the aid of art accommodates his 
practice to the occasion, endeavouring thereby to 
realise the results that he might calculate Upon in a 
more propitious season. 

Although the author is fully aware what are the 
re<|uisite attainments, yet he is perfectly conscious 
that he does not possess them to a desirable extent, or 
sufficient to render him a competent instructor of 
others ; yet such as he is, he presumes to offer to those 
who have made less |>rogress than himself in the path 
of improvement, such information as he has gleaned, 
which he frankly tells them, they will find fall short of 
their need, if not of their expectations. 

The information which maltsters and brewers really 
need, and which they may imagine Aey need, are 
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heat of the maehioji^ menstruum for the first mash, 
under every circumstance, with elaborate tables for 
use. 

An improred system of obtaining^ the extract from 
malt, combining superiority in quality, with increase in 
quantity, the obtainment in a shorter period, and at less 
cost than usual. A cheap and efficacious method of 
preserving dry hops, serviceable suggestions as to their 
use, and mode of recovering the malt extract adhering 
to boiled hops. Description of a refrigerator* (with 
plate, &c), invented by the Author, very economical 
and efficacious in use, and of small cost. Important 
information relative to the use of yeast, the means of 
separating the beer from it, the mode of rendering such 
beer serviceable, the product from a given quantity of 
yeast furnished. A clear and consecutive exposition of 
the theory of fermentation, with full instructions relative 
to practice on right principles, A lull description of a 
mode of fermentation in the cask, invented by the Au- 
thor, on the self*filling-up principle, an improvement 
upon the methods usually practised, avoiding the che- 
mical consequence8,from adefect in their arrangements, 
and ensuring right results on more economical and 
simple principles. Means by which large quantities of 
stale beer may be got rid of, without injury, by those 
who have a stock on hand $ and how to avoid an accu* 
mulation of a stock for the future. General instructions 
relative to racking and sending out. Much valuable 
information under the head of Store beer. Full instruc- 
tions relative to the brewing of porter, of the first-rate 
quality, and standing high in public estimation. Desira- 
ble information relative to table beer. An ample descrip- 
tion of an expeditious and economical system of brewing, 
with plate, references, &c. the invention of the Author, 
with full details of the process, proving the capability of 
brewing, with ewtQf from four quarten oi malt up to 
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thirty 9^ in the short *»pacf of from 6 to 8 houra ;- or doable 
brewinp^B from ten and a half to tbui-teen houn and a half 
by which, quality and quantity of produce tftimprovecl- 
and entored, with economy and saviog in the obtidnicent. 
Details of the old and new system of brewinjc are also 
furnished in juxta position, showing the several points 
of difference between the two, and the advantages in 
favor of the new, without the sacrifice of. one benefit 
secured by the old method. The wholeof the mechani- 
cal arrangemeats made with due regard to chemical 
consequences, and the greatest simplicity,, combined 
with the utmost economy, reducing laboa^ wear and 
tear, and cost of fuel. The fittings up of any premises 
^ill admit of alterations niitable for the purpose $ and 
the cost of a new brewery, and thefittings up on such a 
plan, are considerably below the cost of building and 
fitting up on- usual principles; Descriptive particulars 
of a four quarter brewery,, standing on ground measur- 
ing twenty-two feet by fourteen, comprising all that is 
needful for the business,, built and fitted up on such 
principles about four years since ,4be total cost of which 
was under jS500, aud In which the parties have brewed' 
from four to tw elve quarters of malt, ever since its 
erection. A superior method of seasoning new, and 
purifying old^and unsweet casks and utensils. 

The proceeds of four years* brewings (18S11-2-3, and 
4) for ale only, from barley nult (not any chevalier) of 
the growth of the southern and western counties, as 
per following statement, should havte been fttmished 
in such form also^ in the body, of the work,rbttt was 
omitted for wantof thought. They: will serve*ie show 
the Talue of the systeav. of ^brewing recominended, aa< 
relates to quantity of produce ;^and as regards quality,. 
1 can merely state, that I^hanre found the improvement, 
ia the latter department not less than in the former ;; 
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and in proof ofiihe correctness of which, caif fiirniffh 
ample reference and testimony, if required. 

Statement, exhibiting^ the prodnce of barley malt, m 

lioiled wort, as per inn g^uage, ascertained by f^accha- 
rometer (Drin^ and Fag^e's, Long's, "or Swan's) at the 
time of pitching. 

^Quantity malt 

brewed. Produce perqr. of boiled wort. 

Quarters. ^ lbs. lbs. 

52 produced from 72 to 73 per quarter. 

10 do. 73 to 74 iio. 

64 do. 74 to 75 do. 

76 do. 75 to 76 do. 

147 do. 76 to 77 do. 

241 ' do. 77 to 78 do. 
78 do. 78 to 79 do. 

142 do. 79 to 80 do. 

265 do. 80 to 81 do. 

341 do. 81 to 82 do. 

408 do. 82 to 83 do. 

475 do. 83 to 64 do. 

336 do. 84 to 85 do. 

530 do. 85 to 86 do; 

565 do. 86 to 87 do. 

845 do. 87 to «8 do. 

532 do. 88 to 89 do. 

444 do. 89 to 90 do. 

242 do. 90 to 91 do. 
SCO do. 91 to 92 do. 

26 do. 92 to 93 do. 

52 do; 93 to 94 do. 

30 do. 94 to 95 do. 

20 do. 98 to 99 do. 

20 do. 99 to 100 do. 

6141 



' The great difference in the. quantity of extract ob- 
tained, as shown by the annexed statement, is not only 
to be attributed to a great difference in the quality of 
the malt brewed, but also to the circumstance of a 
^reat portion being the produce of brewings to which a 
rettim wort had been carried over' from a previous 
brewing, and (as is ever^the case) a considerable 



portion of the extract contained in such return wort 
is coagnlated by boiling in the state of admixture with 
the worts of the second brewing, and such return wort 
heing placed to the credit of the first brewing, and to 
the debit of the second, renders the produce of the 
second apparently less, and the first more than it really 
is. In the body of the work this subject b fully dis- 
cussed, and the average produce of each year fur- 
nished ; and also the produce of white and brown 
wheat malt, the proper method of manufacturing and 
brewing of which, promises, from the state of the in- 
fCatbering crops, and the probable relatiM prices and 
quality of wheat and barley, the coming season; to 
render every attainable information valuable, in pro- 
portion to the extent of a brewer's consumption ; and 
the author is well convinced, that those who do not 
possess any, or a competent knowlege and experience, 
of the proper method to malt wheat, and afterwards to 
brew it on right principles, and who know not the 
relative value and produce of each species, will find, iu 
this volume, such information relative thereto, as will 
alone be sufficient to compensate for its cost, provided 
bis consumption of malt is to a moderate extent* 
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INTROOUCTIOW: 



ULTIMATE PRINCIPLES. 

Atx known substances are in a state ddoominated^ 
either as solid, fluid, or gaseous. • 

In either state they are componnds of an aggregate 
assemblage of particles, cohering together, subject to 
the power and limitation of (what a^e called) the laws 
of Nature. 

The division of such particles into classes is not, per« 
haps, yet completed i but the division with which we 
are best acquainted, (and which may be sufficient for 
the purpose of this work), is as follows : — Caloric (beat)^ 
Light, Oxys^n, Nitrogen, Hydrogen, and Carbon. 

The particles of which all substances are compesed,^- 
are called '* ultimate principles.*' 

Particles possessing distinct and separate propertiesi 
may be found to exist in an unmixed state, in some dP 
the gases ; but in solids and fluids, never. 

All solids and fluids, and many of the gases, are com- 
pounds of particles, possessing different properties. 

The purport of the classification is to designate their 
respective properties. 

All solids and fluids are reducible , by the aid of Calorie, 
into gases. 

By such a reduction, the properties and quantitietof 
%ltimate principles, of which solids and fluids and some 
of the< gases are composed, may be ascertained : and 
such process is termed Analytical. 



Compound gases may l»e resol? ed into simple jgases, 
and the properties and quantities of the ultimate prin- 
ciples, which constitute the compound, may be aseer* 
tained. 

* The properties and quantities of the ultimate princi- 
ples, of which some bodies are composed, having been 
ascertained by analysis $ similar bodies may be formed 
by the union of a proper proportion of proper gases ^ 
either a compound gas, a fiaid, or a solid. Thirst, by 
an admixture of simple gases f the two lattef, by such 
an admixture ; and a subsequent abstraction of Calorie, 
in the ratio needed, to constitute either the fluid or 
solid : and such a process is termed Synthetical. 

The forms and sizes of particles, denominated ultimate 
principles, are unknown. They may be Spherical : tbey 
may differ in size : the case must be conjectural : the 
hypothesis which I have framed for myself is, that they 
are Spherical; that they differ in size; and that th^ 
particles of Caloric and Light are infinitely smaller 
than the particles of Oxygen> Nitrogen, Hydrogen, and 
Carbon. 

THE LAWS TO WHICH ULTIMATE PRINCIPLES 

ARE SUBJECT. 

SiHPLB Attraction.— The power which causes two 
particles at a distance from each other, to leave their 
places, and unite themselves to each other. 

Attraction of Aggrboation.— The power by which 
such two particles, when united together,, attract other 
particles to themselves, they remaining immoveable, 
and causing single particle» to leave their places, and 
unite themselves to them. 

Attraction of Cohesion — ^The power by which two 
or more particles, which have been united by simple S 
aggregate attraction, until separated by a superior 
power. 



SEFARATioN.—Tlie power by which two or more par- 
ticles, which hare been united by simple or af^re^te 
attraction, and which remain united by attraction of 
cohesion, are afp&in disunited. 

Equalization .—The law to which Caloric b subject, 
and by which it effects combustion in such bodies as are 
partially or totally destroyed or changed by heat. By 
this Law, if one body possesses more Caloric than ano- 
ther in its vicinity, a transition from that which po sses 
ses most, to that which possesses least, will occur, until 
the quantity in each becomes equal. This transition, 
from the former to the latter, may be sufficient to over- 
power the attraction of cohesion, by which the ultimate 
principles, of which that body b composed, cohere 
together. The quantity transfered may be sufficient to 
destroy the attraction of cohesion, which, previous te 
the transfer, caused the solidity of that body, and 
thereby the solid may be converted into a fluid, or gas, 
or vapour : and the transfer may be equal to the over- 
powering of attraction of aggregation, and simple 
attraction. 

Illvbtration.— Ice is a solid % because the ultimate 
principles of which it is composed, cohere together, 
being subject to the power of attraction of cohesion. 
Convert it into water by the impartation of Caloric, and 
you thereby overcome the power of attraction of cohe- 
sion, and have converted the solid into a fluid by the 
addition of particles of Caloric, which have separated 
the ultimate principles one from the other; and as 
attraction of cohesion does not exist between the par- 
ticles of Caloric, and the ultimate principles of whick 
hodies are composed, fluidity is in thb case the conse- 
quence ; and for the sake of clear illustration, the 
particles of Caloric may be compared to so many friction 
rollers, by which the ultimate principles are enabled te 
move freely among themselves, and thereby Calorie 



confers the property of fluidity* Continue the iinparta* 
4ion, and the ultimate principles are still further separa- 
ted, and the process may be continued until steam is 
the product; yet aggregate and simple attraction is not 
OYercome, while as steam it continues. Reverse the 
process, and abstract -Caloric from steam, and you con- 
vert it into water, and this process is called Condensa- 
tion. Continue the abstraction, and you may convert 
the water into ice ; the fluid into a solid. Place ice in a 
•tressel over fuel in a state of combustion, and the Caloric, 
converted from a state of latency into activity by the 
'decomposition of that fuel, will pass through the inters- 
tices presented by the ultimate principles, coherinf^ 
^together* of which the vessel is composed-; and enter 
into the interstices presented by the ultimate principles, 
cohering together, of which the ice is composed. Such 
transition of Caloric from the fuel to the ice, is induced 
by the law of equalization. Before this ice is melted, 
toevei]|)pound of it, particles of Caloric, sufficient to 
.raise the mercury in a thermometer 140 degrees, must 
pass from the burning fuel to the ice ; audit will then be 
lound that this ice, which by the thermometer indicated 
a temperature of 32 degrees prerious to the impar- 
tation of Caloric, still indicates 82 degrees the moment 
it has been all converted into water ; and the reason is, 
because the 140 degrees of free Caloric, which has 
•been imparted to every pound of it» has, upon its entrance 
4nto the ice, become latent. Such quantity of Caloric, 
is denominated the Caloric of Fluidity. A continuation 
of the transition may occur, until vapour or steam 
arises from the upper surface of the water-; the tempe- 
ratare of- which, under the ordinary pressure of the 
Atmosphere, is 212 degrees : and vapour, at this tem- 
perature, Huiy leave the body of water long before the 
temperature of the whole body is equal to it ; because 
4he particles of Caloric which permeate thebottom of 



the vessel, ascend through the body of the water, un- 
til they reach the upper surface, and thereby the 
temperature of the upper surface attains to 212 deg^rees, 
before the lower strata, and unless the impartation of 
Caloric to the whvle body of water, is more rapid than 
its escape from its surface; the whole body of water 
may be converted into vapour, or steam, and the re* 
mainingf bulk never indicate the temperature of 213 
deji^rees. Water b said to evaporate by boilings, when 
the temperature of the whole bulk is at 212 degrees 
and it is in a state of ebullition. And it b said to eva- 
porate by simmering, when the temperature of the 
whole bulk is at any point below €12 degrees, and steam 
leaves its upper surface. 

Gravitation. — The power by which all bodies, and 
the ultimate principles of which all bodies are composed, 
have a tendency to fall towards the centre of the earth, 
counteracted and opposed only by the law of equaliza- 
tion, to which Caloric is subject. The effect of gravita* 
Hon is, to cause all bodies to fall towards the centre of 
the e'arth, with a force and celerity proportionate to 
their specific gravity. .The effect of equalization to 
which Caloric is subject, is to enable an additional 
quantity of Caloric to enter a body, and thereby de- 
crease the specific gravity of that body, provided the 
additional quantity of Caloric which enters, is sufficient 
to separate all or any part of the ultimate principles of 
which it is composed, one from the other. For as Ca- 
loric is not ponderable, however great the quantity im- 
parted to a body, the statical weight of such body is 
not increased thereby. And if the impartation of 
Caloric is safficient to separate the ultimate principles, 
of which such body is -composed, one from the other, 
then such ultimate principles must necessarily occupy 
more space in the fluid medium in which such body ex* 
ists. And as the impartation of Caloric to a bCUy may 
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be continued, until such body by expansion, (the conse- 
quence of such impart ation,) is so far increased in bulk, 
as to become specifically lig^hter than the same bulk of 
the fluid medium in which it exists; itirill therefore 
rise in such fluid medium, until the specific grayity 
of both are equal, or until the body floats on the upper 
surface of that medium, if the medium is of greater 
specific pravity than the body. On this principle, 
therefore, it maybe said, that equalization, to which 
Caloric is subject, counteracts and opposes gravitation. 
Illustration. — Water, by the power of gravitation, 
descends towards the centre of the earth, and is only 
prevented from reachihg it, by its inability to percolate 
a variety of intervening substances. Water being in 
close contact, or within a short distance of any body 
possessing a large quantity of Caloiic, in a state of 
freedom ; by the law of equalization, as much Caloric 
will pass from that body to the water, as will render 
both of an equal temperature, provided the quantity, 
existing in the body, is not more than sufiicient to raise 
the temperature of any portion of such water above 
212 degrees. But if the quantity of Caloric, contained 
in that body, is more than sufficient to raise any part 
or the whole of that water to 212 degrees; then a por- 
tion, or the whole of such water, will be converted into 
steam. This conversion of water into steam, consists 
in separating the ultimate principles of which the water 
is composed, by the impartation of particles of Caloric, 
sufficiently far apart, as to render the ultimate princi- 
ples, and particles of Caloric, collectively, lighter than 
an equal bulk of Atmospheric air, which they have dis- 
placed. Such being the case, it rises in thai Atmos- 
pheric air, by which it is surrounded, and continues to 
ascend, until it reaches a point where the specific gra- 
vity of both are equal. Thus, therefore, this water, 
which ,T»y the power of gravitation, had a tendency to 



fall toward the centre of the earth ; is caused by the 
power of equalization, to which Caloric b subject, to 
ascend and recede from its centre. 

But the same law of equalization, to which Calorie 
is subject, and which has caused water, in the form of 
steam, to recede from the centre of the earth $ ope- 
rates again to cause its descent towards it. For in the 
ascent of steam in Atmospheric air, the Caloric, which 
enabled it to ascend, is soon abstracted by that air ; 
the Caloric, in obedience to the law of equalization, 
quitting^ the steam to pass Into the surrounding air. 
By this process, the ultimate principles are enabled to 
obey the law of attraction of aggregation, and unite 
together in separate aggregate quantities called dropSy 
ffakes, or crystallic solids, and descend by the power 
of gpravitation towards the centre of the earth, as rain 
snoWy or hall. 



SOLIDS, FLUIDS, AND OASES OR VAPOURS. 

All known substances may be dirided into three 
Classes t—Solids, Fluids, and Gases or Vapours. 

A solid b a substanc^e composed of an assemblage of 
spherical particles, clilled ultimate principles, united 
together by simple and aggregate attraction | and re- 
maining united by attraction of cohesion. 

To constitute and continue a body solid, itb neces* 
sary that such particles should touch each other. A 
number of spherical particles touching each other, must 
necessarily present a number of interstices. The par- 
ticles of Caloric and light being also spherical, but much 
smaller than the particles called ultimate principles, 
are able, and do enter, by the law of equalization and 
affinity, into the interstices presented by the union of 
the ultimate principles, of which the body is composed. 
Now if no more particles of Caloric enter into these 
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intentices than is sufficient to partly or quite fill tliem, 
then such body will remain solid, because the ultimate 
principles of which it is composed touch each other $ 
and adhere together by attraction of cohesion. 

A fluid may be composed of precisely the same ulti- 
mate principles as a solid. Indeed I to convert some 
solids into fluids ; nothinf^ more is necessary than to 
impart to such solids a sufficient number of particles of 
Caloric, atf will more than fill the interstices. If this 
is done, the attraction of cohesion, which held united 
the ultimate principles, must yield to the superior se- 
parating force of the Caloric, compelled to enter by 
the law of equalization. Attraction of cohesion, beinfjf 
by this means paralyzed, or held in subjection; the 
particles, (called ultimate principles) are enabled to 
move freely among the particles of Caloric, as attracti- 
on of cohesion does not subsist between the partieles 
of Caloric, and the particles, called ultimate principles. 

It is this freedom of motion of the particles^ which 
constitute a body* which gives to it properties, where- 
by we distinguish it from a solid, and denominate it a 
fluid. 

A gas or vapour may also be ' .composed of precisely 
the same ultimate principles as a solid or fluid. A solid 
may first be converted into a fluid, by the impartation 
of a sufficient quantity of Caloric, and subsequently in- 
to a gas or. vapour, by the impartation of an additional 
qtiantit]^ of Caloric. Or a solid may be converted into 
a gas or vapour, without the intervening process of con* 
verting the solid into a liquid. But in either case, the 
impartation of Caloric is necessary for the purpose. 
The distinguishing properties of a gas or vapour, are 
less specific gravity, and greater elasticity than a fluid 
or solid. 
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THE LAWS TO WHICH SOLID^^, FLUIDS, AND 
GASES ARE SUBJECT. 

Afvinitt avd Combustion.— By the Law of affinity, 
bodies are formed and destroyed. 

By the law of affinity, ultimate principle! unite ; and 
by accretion, become bodies. 

One body may be surrounded by other bodies, and the 
affinity existing between the ultimate principles of 
wliich such body is c^mosed, and the ultimate princi- 
ples of which the i^Hundinfi^ bodies are composed, 
may cause the ultimate principles, of which the singfle 
body is composed, to disunite themselves from the single 
body, and unite themselves to the other bodies, and 
continue se to do, until the single body is quite destroy- 
«d. By the law of combustion, bodies are formed and 
destroyed. 

The decomposition of a body by combustion or other- 
wise, is but the separation of the ultimate principles, of 
which such body b composed, one from the other. And 
as such ultimate principles are indestructible, they must 
necessarily after such separation, become the component 
parts of other bodies. 

The term combustion, as applied to the destruction 
of bodies, is by some used in a general sense, and by 
others in a single; for perspicuity, I woulft apply it ia 
the single. 

By the term combustion, may be understood the 
•destruction of a body, by the impartation of Calorie ; 
such impartation causing the ultimate principles, of 
which a body is composed, to separate sufficiently far 
from each other, as to place themsbeyond the precincts 
of simple attraction; the result being— the destruction 
of that body. 

By affinity and combustion, bodies may not always be 
destroyed altogether, but partially. 

By affinity or con^ustion, a body may not be partially 
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'destroyed, but merely changed in its characteristics anfl 
properties. 

The total or partial destruction, or change in the 
characteristics and properties oF bodies, may be attri- 
buted to the power of equalization to -which Caloric is 
subject. Such an effect may result from the operations 
of nature, or the wock of man, by the agency of natund 
••ineanB* 



LORIC O^TOj 



CALORIC OITWEAT. 

Caloric prevades all bodies ; as a constituent principle. 
In bodies, it exists in a latent state ; as a non*constitueiit 
principle, it exists in them in an active state. 
' Its particles are supposed to be infinitely small, and 
much smaller than the ultimate principles, called Ozy- 
|ren, Hydrogen, Nitrogen, andXJarbon, and sufficiently 
80, as to be able to pass into and through the interstices 
presented by the union of the ultimate principles, with- 
out displacing them. But a separation will occur, when 
Caloric enters a body more rapidly than it can leave it, 
and in quantity sufficient to overcome the attraction of 
Cohesion. 

It is supposed to proceed originally from the Sun, 
'which byftme is considered to be a body of fire; by 
others, an habitable globe, surrounded by a phosphores- 
cent atmosphere, imparting heat and light. Caloric is 
supposed to move at the rate of 200,000 miles in a second 
^of time. 

Latent and active Caloric are arbitrary terms, given to 
express one and thcffsame principle, occasionally exist- 
ing in either state. Latent, when undisturbed, and 
existing in a body as a constituent principle, and which 
can only be separated from it, by the partial or total 
destruction of such body ; and active, when disturbed 
l»y combustion partially or totally ^Mtroying the body in 
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which it existed as a component principle, and thereby 
setting it at liberty. 

Caloric bein^ subject to the law of equalifeoUon, is 
ever in a state of motion, or liable thereto. 

By the law of equalization, may be understood the 
power by which Caloric will pass fVom one body, which 
possesses most, to another body, which possesses least 
Caloric in an active state, until both bodies possess an 
equal quantity of active Caloric. Some bodies possess 
more latent Caloric than other bodies, as a necessary 
constituent of the compound, in its natural state ; such 
latent Caloric is not subject to the law of equalization » 
until all the asUve Caloric, which such body may possess, 
is first abstracted. Thus we may say, that all bodies 
possera a necessary and natural qua^ty of resident 
Caloric, not subject to abstraction, un^Hie superfluous 
quantity, which such bodies may possess, is first ab- 
stracted. 

The resident qnantityis termed latent ; the superfiuous 
quantity, active. 

Take water at any temperature, (say 50 donees), 
and abstractAe active Caloric until its temperature is 
reduced to 32 deg-rees ; 18 degrees will then represent 
the quantity uf active Caloric, of which such body has 
been deprived. If no further abstraction takes place, 
it will remain water. But to convert it into ice, it b 
necessary to continue the abstraction of latent Caloric, 
until 140 degrees are withdrawn, and then congelation 
will take place. 

Ice, Hail, Snowf^ater, and Steam, are composed of 
the same ultimate principles, combined with different 
portions of Caloric. 

Water in a state of fluidity, and which possesses only 
S2 degrees of thermometrie heat, or active Caloric, pos- 
sesses also 140 degrees of latent heat, and which it must 
lose before it can be converted into (a solid) fee, which 
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is exemplified by taking an equal weight of ice and 
water, the latter at 172 degrees of heat^and patting 
them together, it will be found that the (solid) ice, is 
converted into (liquid)water ; and that the temperature 
of the mixture is but 32 degrees : hence'140 of the 178 
degrees of beat which the water possessed, has** agree* 
able to the law of equalization, departed from the 
(fluid) water, to the (solid) ice. 

The impartation of Caloric, to an extent sufficient to 
over-power attraction of cohesion, will cause the expan* 
sion of all bodies, whether solid or fluid. 

iEriform fluids are more expansive than fluids, and 
fluids more than solids. 

By the expansion of bodies, we are to understand 
that an increase in their bulk has taken place, and that 
they occupy i^^ space than they did previous to ex- 
pansion. ^^ 

The rise of the Mercury in the tube of a thermometer, 
is owing to the impartation of Caloric, and in proportion 
to the quantity received by the mercury, so is its ex- 
pansion, and consequent rise ; and in proportion to the 
quantity of Calorie abstracted, scAs its ^[^traetion and 
consequent fall. 

To comprehend the mode, by which the impartation 
of Caloric to the Mercury in the glass tube of a thermo- 
meter is effected : — ^it b necessary to imagine, that the 
glass tube is composed of spherical particles, united 
together by attraction of aggregation, and remaining 
so by attraction of cohesion. The particles so united, 
present interstices, and the particly of Caloric being 
smaller than the interstices, they are capable of pas- 
sing through and into the interstices presented by the 
spherical particles of which the mercury is composed* 
'With this view of the case, let us suppose that a ther- 
mometer is plunged into hot water, the effect will be, 
that as the water possesses more Caloric than the Met- 
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cury (and such Caloric beini? subject to the law of 
equalization) a sufficient quantity will leave the water, 
pass through the interstices presented by the (class tube, 
enter into the mercury, and continue so to do, until the 
water and the mercury possess an equal quantity. Now 
the obvious effect of such impartation of Caloric to the 
Mercury, is to increase its bulk , and as the glass tube 
prevents the expansion of the mercury in a lateral 
direction, it must necessarily rise upward, in the vacuum, 
purposely created. The obi^ious effect also upon the 
water, by an abstraction of a portion of its Caloric, by 
the means of the thermometer, is to diminish the bulk 
of the water, which diminution b called contraction. 

The weight of no substance b increased, by its com- 
bination with Caloric. 

All the gaees are compounded of the same ultimate 
principles as fluids and solids, but combined with a 
much lander quantity of Caloric. 

All substances receive Caloric from other substances 
with which they come in contact, or are deprived of it 
by other substances ; that which contains least, receiv- 
ing from that which contains most ; such passage of 
Caloric from one substance to another, continuing, un- 
til both substances possess an equal quantity. ** 

Both fluids and solids are conductors of Caloric ; flu|||l 
more capable than solids; and there is A great difference 
of conductive power among different fluids and solids. 

Bodies which are incombustible at moderate tempe- 
ratures, receive and part with Caloric, without under- 
going total or partial decomposition. But combustible 
bodies, at moderate temperatures, are totally or par- 
tially decomposed, in proporiion to the quantity of Ca- 
lorie received. 

Latent heat becomes active in all the cases of con- 
densation of solids, liquids, and gases. In th^ case of 
the condensation of metals, by hammering, &c. Of 
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liquids, by an admixture of two or more, possestiog dif- 
ferent properties, such as spirits and water, &6. Of 
atmospheric air, in charging tbe air gun, &c. 

Caloric, of itself, imparts neither benefit or iogury lo 
any substance, as a principle, but rather as an agent* 

The mode in which Caloric acts, as an agent, in al- 
tering the properties of bodies, is, by its overpowering* 
the attraction of cohesion and aggregation, which sub- 
sist among the ultimate principles of which such 
bodies are composed, causing the abstraction of some, 
the impartation of others, or tbe re-arrangement of the 
whole. 

Caloric is the principle agent by which decompoii- 
tion and recomposition is effected; and a variety of 
changes in bodies is attributable to it. 

The particles of which all bodies are composed, are 
larger than tbe particles of Caloric $ consequently the 
interstices, presented by the union of a number of 
spherical particles, are sufficiently large for the admis* 
sion of particles of Caloric. 

In proportion to the magnitude of the particles of 
which a body is composed, and their relative position, 
must be the magnitude of the intei^tices, presented by 
thdir union and arrangement ; and on the dimensions 
|ft those interstices, and the extent of the power of at« 
traction of aggregation, depends the recipient capacity 
of any body for Caloric. 

In imparting Caloric to any body, the interstices are 
first fiHed ; any further impartation has the effect of 
separating the particles, of which the body is composed, 
one from the other. The impartation may be continued, 
until the ultimate principles, of which the body is com« 
posed, are separated one from the other beyond the 
sphere of attraction of aggregation. ^ While this pro- 
cess is going on, to the limits of attraction of aggrega* 
tloi^y tjbe body may be said to be in a state of expan" 
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«ion ; but the moment such limits are exceeded, the de- 
composition of that body commences. 

In the decomposition of bodies, latent Caloric is set 
at liberty, and becomes free : hence all bodies in a state 
of fermentation, evince an increase of temperature, 
because being in a state/ of decomposition, much latent 
heat is converted into active. 

Caloric contracts all substances holding fluids, in sim- 
ple combination, by expelling the fluid. 

Caloric is an indispensably necessary agent, both in 
the Malthouse and Brewery. 

X In Malting, it is an agent in germination and des- 
sication. 

In Brewing, it I^D agent in solution and fermen- 
tation, ^y 

By the term cold, we are to understand an absence of 
heat or Caloric. No such substance or principle as cold 
exists. The sensation of what is termed cold, expe- 
rienced by animals, is an extrication of heat from 
the body, in proportion to the sensation felt ; and not 
an impartation of cold to the body. The warmth ex- 
perienced by the wear of clothes, is not from an impor- 
tation of heat, effected by the clothes put on ; but from 
the prevention afforded by them, to the escape of Ca- 
loric from the body. The natural impartation of heat 
to the body, is effected by the decomposition of atmos- 
pheric air by the lungs. In the natural process of 
breathing, the air, which is inhaled, is decomposed 
within the lungs. The effect of such decomposition, is 
the conversion of the latent heat, of such air, into ac- 
tive, and which heat is transmitted to the blood in its 
passage, through the vessels, in the immediate vicinity 
of the lungs, and is conveyed by the blood, in circula- 
tion throughout the whole of the animal system, and 
passes through the pores of the skin to the atmos- 
phere, or other medium by which the body is surround- 
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ed. This transition of heat from the bpdy to the far- 
roundinfc medium occasions the sensation of what is 
termed cold ; and the sensation is proportionate to the 
inequality of the supply and loss. A nd as the tempe- 
rature of the blood of such as are in a good state of 
health, is about 98 degrees, any accession thereto, or 
diminution thereof, will yield an unpleasant sensation 
of heat or cold to the lM>dy, proportyonate In intensity 
to the deyiation from such standard point* 



LIGHT. 



Caloric and light are distinct principles,' supposed 
to proceed from the same source^^ 

Light does not pervade all bocMa; some reflect, and 
others absorb, the rays of light. 

It is a constituent principle of combustible substances, 
and is exhibited in their decomposition by combustion. 

It is an auxiliary of Oxygen, and an agent in com- 
bustion. 

It proves injurious in germination, and beneficial in 
vegetation; consequently the access of light* to a' 
Malthouse is an evil. 

OXYGiEN, OR THE ACIDIFYING PRINCIPLE. 

Oxygen in an uncombined state, is not known. 

Its known purest state, is in the form of vaponr or 
Oxygen gas. 

It combines with all metals, except gold and silver, 
with the aid of Caloric ; but some metals require the 
aid of a considerable quantity of Caloric, to effect the 
combination. 

What is commonly called rust, hi Oxygen combined 
with metal ; and by Chemists, termed an oxide of the 
metal, with which the oxygen isrunited. . 
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An acid is the mrcUuin of union, between oxygea 
and gold and silv«r. 

Oxygen gas is generally obtained from red lead, or 
black oxide of manganese, with the aid of sulphuric 
acid and calorie. 

Oxygen gas forms 28 parts in 100 of atmospheric air, 
the remainder being nitrogen or axotic gas. 

Without the presence of oxygen, combustion cannot 
be supported ; the addition of oxygen to the combusti- 
ble body, being indispensably necessary to support and 
continue the combustion of the body. 

Oxygen and hydrogen united form water. Sulphur 
and oxygen, sulphuric acid, &c. 

Oxygen is the chief principle of acidity ; its presence 
is necessary to constitute a body an acid $ and in pro- 
portion to its quantity, as a component part of a body, 
so is the intensity of the acidity of such body. 

It is the principle in atmospheric air which supports 
life ;. the other principles united with it in the composi^ 
tion, are destructive of life. 

Oxygen gas, pure and unmixed with nitrogen, would 
also prove destructive, by its powerfully stimulating 
effects upon the human frame ; such powers are there- 
fore diminished by the neutralizing effects of. thie nitro- 
geo, combined therewith, in the composition of atmos- 
pheric air. 

United with beer, wine, and a variety of fluids, it is 
productive of acetous acid, the which fluids having an 
affinity for oxygen, imbibe it from the atmosphere. 
Those substances which become acid by combination 
with oxygen, have peculiar bases, called acidifiable, or 
salifiable i many substances not possessing similar bases, 
but yet combine with oxygen, have no acid character. 

The same substances are not always combined with 
an equal quantity of oxygen; the terminations ous and. 
ic, as acetous,^ or acetic acid, &c are not used to denote- 

E 
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the exact quantity of oxygen present, bot to deapte 
bodies moderately or considerably acid. 

In the Brewery and Malthouse, it is a loaree of good 
and evil. 

There is a point, the nearer approach to which, the 
presence of oxygen in quantity, the more beneficial. 
But beyond that point, the greater its quantity^ tlie 
more prejodicial. 

It is no small part of the Brewers' art to know how 
to command its presence, in sufficient quanUty, and 
not beyond ; and to place a barrier to its progress be* 
yond the iKmnds of benefit. 

Oxygen is a chief constituent principle of water» 
malty &c. intimately combined with other principles. 



NITROGEN 



Is the basis of Nitric Acid (Aquafortis), but it is not 
evident to the senses in a simple state, other than that 
of gas. 

In the state of gas, it forms about 73 parts in 100 of 
Atmospheric air, and is that part which neither sup* 
ports combustion nor animal life. 

It may be considered as an alloy to oxygen, and when 
combined with it, forming a salutary compound i when 
either in a separate state, would be destructive to ant- 
mal or vegetable life. 

Nitrogen gas being incombustible, it is procured by 
abstracting, from atmospheric air, its oxygen by corn* 
bustion. 

Nitrogen gas is considerably lighter than atmospheric 
air, and oxygen gas much heavier. 

Without an admixture of oxygen gas, nitrogen gas- 
in immediately destructive of life. 

In rehpiration^ihe atmospheric air, which is inhaled^ 
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i« decompoHcd in the lunys, its oxygen b imparted to 
the blood, yielding to it its crimson colour, and the 
principle of life to the animal system, and the nitro- 
gen is ejected from the lunj^s, which being lighter than 
atmospheric air, ascends. The short pause which oc- 
curs between respiration and inspiration, admits of tha 
respired nitrogen, ascending sufficiently high before 
the act of inspiration commences, as to prevent the li« 
ability of the respired air entering again into the 
lungs. In crowded or insufficiently ventilated apart- 
ments, when the exit of the respired air and the in- 
gress of pure air is not in the ratio of the respiration 
and inspiration of their inmates, then u the health 
affected in proportion to the- difference, or to the con- 
stitutional powers of those who inhale the litiated air, 
or to the situation and circumstances under which each 
individual may be placed. 

lilitrogen gas being incombustible, extinguishes flame. 

Nitrogen is also an Inmate of the Brewery i it entera 
Into the composition of Malt, Hops, Yeast, &C It If 
a necessary principle in fermentation i and is utefnl la 
neutraliidng a considerable portion of Oxygen, which 
might otherwise do much injury. 



HYDROGBN. 

Fifteen parts of hydrogen, and eighty five of oxygen, 
form water. 

Hydrogen exists only in a state of combination, with 
other ultimate principles. It approaches nearest to 
purity, when combined with much Caloric, and in the 
form of gas. 

In decomposing water, hydrogen gtm is produced, 
whenever the oxygen of the water b absorbed by mbio 
other Mbstance. 
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If ydro^n gas' is twelve tiroes lighter^ than common 
aif. 

Under certain circumstances, hydrogen g'as is highly 
iiifiammable. It is only in consequence of strong at- 
traction of oxygen, that hydrogen gas -may be termed 
inflammable, as it is of itself incapable of supporting 
combustion. 

' Hydrogen also forms one of the constituent principles 
of eoal,' from -which it may be extracted in the form of 
gas. 

Hydrogen gas may dlstf be combined with sulphur, 
J>hosphorous, pho8phin*ett0d hydrogen, and carbon, and 
is called sulphuretted hydrogen, and carlniretted hydro* 
gen. 

' Phosphuretted hydrogen has a fetid smell, and taken 
fire whenever it comes in contact with atmospheric air. 
Carburetted hydrogen gas is produced in the distilla- 
tion of coals ; this gfas is used' as a substitute for other 
materials, in lijg^hting up streets, houses, manufacto- 
ries, &c» 

Neither phosphuretted hydrogen gas, or carburetted 
hydrogen gas, will bum 'without the presence ef oxygen. 
Both these gases burn in atmospheric air, in conse- 
quence of their affinity for the oxygen of the atmos- 
pheric air, causing its decomposition and the conversion 
of its latent heat into active. 

Hydrogen also forms a component part of some of 
the materials used in the Brewery, as "water, malt, 
yeast, &c. 

CARBON AND CARBONIC ACID. 

Carbon is found in a state of purity in the diamond 
only. 

Combined with different portions of oxygen, it is met 
with in a variety of substances ; and in that state of 
combination, is called carbonic acid. 
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The retlduiini, or ashei of 'burnt vegetable*, is char- 
coal. 

Charcoal is a powerful anttseplic, or enemy to pu- 
tridity. 

Carbon exists in Taried proportions in vefi^tabies» 
and is also a component part of wax, oils, gums, afMl 
resins. 

Carbonic acid consists of cariion and oxyfcen, united 
in certain proportions ^ and this compound is found com- 
bined with several substances, termed carbonates. 

Of all acids, carbonic is the most abundantly diffused 
throughout nature ; but is best known in the form of 
gas. 

The inspiration of carbonic acid gas occasions death. 

It is twice as heavy as atmospheric air, and occupies 
the lower part, when disengaged from bodies. 

It is a dangerous and destructive inmate of mines, 
wells, cellars, fermenting tuns , vats , ftc. It is also dis- 
engaged abundantly from charcoal, in a state of igni- 
tion, which renders its combustion in close apartments 
dangerous, and often fatal to life-; and on till occasions 
prejudicial to health ,| when the {carbonic acM gas, dis- 
engaged, is mixed up with the atmospheric «ir, subject 
to animal respiration. "*' 

Carbonic acid gas wiTl'frot support combustion ; from 
the knowledge of whidfa'' results the practice of dis- 
covering its presence, in wells, brewers* vats, Ac. by 
suspending to a line a lighted candle, which is let down 
to such a distance, as is sufficient to extinguish the 
light, in ca^ie carbonic acid gas is present, or to the 
bottom, in case it continues to bum thus far ; and with- 
out this preliminary test, no one should be allowed to 
descend into a well or vat, that has recently been 
emptied. 

Lime, placed in carbonic acid gas, rapidly absorbs a 
very large quantity ; and is the most prompt and effici- 
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caclous mediamof withdrawing^ the whole, ^hich may 
be contained in a well, or Tat^ &c. which may he moat 
advanta^eouily effected, by suspending^ fresh burnt 
lime in wiclter baskets, just above the surface of the 
water in the w^, or very near the bottom of the 
Tat. 

In the Malthouse and Brewery, carbonic acid la a 
moat important and necessary product. 

In the form of gas, it constitutes one of the inebria- 
Ung principles in vinous liquors ; and ita presence af- 
fords an indispensable zest to the palate, and one of 
the indications of good quality. 



ALKALIES. 

Such aa come nnder the denomination of carbonates, 
may occasionally be useful in the Brewery | their utiU* 
ty arising from the carbon, which is held in combina* 
tion with other substances, forming •the base of the 
compound, such aa carbonate of soda, potash, &c« 

When a yinoua fluid holds oxygen in excess, or in 
other words, is become stale or sour, the acidity may 
be remoTed by the addition of a variety of carbonates i 
the effect of the addition being a combination of the 
carbon contained in the carb9nate, with the oxygen 
contained in the fluid; which being united together, 
by the power of affinity, form a new compound, called 
carbonic acid : and when the presence of each is suffi* 
cient to cause the conversion of latent heat into active, 
and in sufficient quantity to convert the carbonic acid 
into carbonic acid gas, an escape of a portion of the 
latter into the atmosphere vrill take place, if the quan* 
tity created is more than the fluid will hold. By thb 
means, if the whole of the acid, held in ezeesa, eom- 
bines virith aa much carbon introduced, aa vrUl convert 
the two prindplea into the neiv compound, called tar* 
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bonie aeid, then additj it no lonf^er discernible by the 
totte. But this remedy, lo often retorted to, will not 
restore a Tinoos fluid to its primitire Talne, because its 
original ralue consisted in the quantity of spirit gene- 
rated by fermentation, the quantity of carbonic acid it 
possessed, impariing Ti?acity to its appearance, and 
piquancy to its flaTOur, and the quantity of fermentable 
material yet undecomposed, iciWng a fulness and rich- 
ness upon the palate, and proring the source of a con- 
tinued supply of both spirit and carbonic acid, during 
the term of keeping and consumption ; and as the ex- 
cess of oxygen is but the result of a diminution of 
spirit, and of the fermentable extract, the addition of 
carbon will neither replace one nor -the other. And 
again, as the carbon is accompanied by the base of the 
carbonate, the impartation of an ill flavour ia the re* 
suit, whenerer It is administered alone. 

In Chap. 18th, (Fbrmentatiov), will be found the 
right ingredients, their proportions, and the mode of 
using them, that will remove all acidity from any yi* 
nous fluid, without the impartation of any ill flaror, and 
render it fit to be get rid of by admixture. 



ACETOUS ACIU. 



Acetous acid (Vinegar) b produced from a variety 
of substances, among which is malt. 

Stale beer may properly be termed a mild acetous 
acid, and vinegar a strong acetous add. 

The difference in the quantity of oxygen present in 
each, constituting the cause of the difference in the 
acidity of each. 

Fermented liquors, daring the stages of sensible and 
insensible vinous fermentation, have attracted and ab- 
sorbed much oxygen from the atmoephere. Such oxy- 
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gen has anited witb the carbon contained in the wort, 
must, &c. Such combination has produced spirit, car- 
bonic acid, and carbonic acid gas. 

In the manufacture of malt vinegar, the process is 
conducted on the same principles as the brewings of 
beer, except that no hops are used. The fermentation 
is carried further, and there is a subsequent exposure 
of the wort to the atmosphere which has passed the 
vinous fermentation, in order that it may absorb oxygen, 
which absorption is facilitated by caloric, proceeding 
from the sun, &c. 

It has been stated, and I believe justly,, that that 
vinegar is the strongest, which, when a vinous liq^uor^ 
possessed most alcohol (spirit), and hence it is inferred 
that the alcohol is changed into acetous acid. However 
correct the first opinion may be, 1 can see no founda- 
tion for the latter conclusion ; for as an analysis of alco- 
hol will shew that its ultimate principles are hydro- 
gen, carbon, and oxygen, it would be absurd to ima- 
gine that the hydrogen and carbon are converted 
into oxygen, during the process of acetification. But 
in lookiug to the following table, exhibiting the result 
of an analysis of pure alcohol, 100 parts, consisting of 

Hydrogen --- 13,70 

Carbon • 51,98 

Oxygen 34,31 

loo'oo 

and also taking into consideration that the strength of 
vinegar is proportionate to the quantity of oxygen 
present, we must naturally come to the conclusion^ 
that as oxygen is one of the constituent parts of alco- 
hol, that the more alcohol a fermented liquor pos- 
sesses, consequently the more carbon and oxygen it 
must also possess^ And as to the affinity that exists 
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between carbon and oxygeh, the absorption of oxyfpen 
from the atmosphere, is to be attributed; and as from 
experience vefind, that affinity precedes union, and 
union extrication, and extrication is sometimes partially 
prevented ; it is easy to account why fermented liquors 
often possess much oxygen, before the oarbon has en- 
tirely departed. 

And it is also equally evident, that as one of the con- 
stituent parts of alcohol is the acetous principle, aud 
another of its parts possesses the power of attracting 
more of the acetous principle from the atmosphere, 
that the strength of vinegar must necessarily be pro- 
portionate in some measure to {he quantity of alcohol 
previously present. 

On distilling stale Beer or Vinegar, the acetification 
of which is not complete ; the first product which rises 
is Carbonic Acid Gas ;- the* next. Alcohol mixed with 
Water | and the next. Acetous Acid mixed with water.- 
But on the distillation of vinegar, the acetification of 
which is complete, neither Carbonic Acid Gas or Alco- 
hol form any part of the products ; but acetous acid, 
diluted with water, called disUUed vinegar, arises. 
Hence we learn thai the whole of the Carbon which 
once formed part of the compound has been extracted r 
and as a considerable portion of Carbon formed part of 
the compound Alcohol, an extrication of such Carbon 
must necessarily destroy the compound. And If we* 
carefully examine the laws of affinity and attraction of 
cohesion, we may easily perceive that a variety of com- 
pound substances, composed of the same ultimate 
principles, yet. differing in the relative quantities off 
such principles, resist the efforts of decomposition, in 
proportion to their respective powers of attraction off 
cohesion. Thus we find that the attraction of cohesionr 
which holds united the ultimate principles of AlcohoL 
more -powerful than that which holds united the ulti^- 
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mate principles of the diitolTed mmteriak of the Malt» 
whleh have not been conTerted into Alcohol, or die- 
engBged in the form of Gerbonio Add gas, and thus the 
Infloenoe of decomposition* the conoequenoe of affinity^ 
effBcts a diMolution of the ditaolTod materiale of tiw 
Malt, according to the respectiTe powen of attraotlaB 
of cohesion which each substance 



WATBR 
Is a compound of 15 parts by weight of Hydrogen, and 
85 of Oxygen. 

Water holds a varicfty of substances, in a state of 
simple and combined mixture. 

The decomposition of Water is effected by nature and 
art, in a variety of ways. 

Vegetables and other substances have the power of 
decomposing water. 

Water b purest in the state of hail, snow, and rain, 
or in rocky springs. The water of rivers and lakes is 
always mixed with foreign substances, imbibed from the 

soil, &c. 

The putrefactiye state of rain water, aiises from ova* 
la of animalcules, wbich become united with it in its 
descent. 

Water exposed to the air, in stagnant ponds, tanks^ 
backsv 9ie, receives the seeds of vegetables, which are 
conveyed to it by tbe air, and therein vegetate. Such 
water causes an injurious fermentation. 

Fermentation is differently affected by the use of 
hard or soft water. 

Tbe principle which gives tbe title of '<hard" to 
water, is an acid, generally derived from the soil in 
which springs are situate. 

Water proceeding from Chalk may be both hard or 
soft, as there are two sorts of chalk; sulphate of lioae, 
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imparting acid; and carbonate of lime, lmpartiii|^ 
earlnm. 

The ■olution of saccharnm and fecala is prevented by 
aeidt; therefore in proportion to the quantity of acid 
present in water, so are Its lolyent powen dinlniihed* 

Water absorbs air, when exposed to it f and is dm* 
\ priTed of it by boilin^p. 

Air gives to water its lively and agreeable taste. 

The thermometric heat at which water boils is depend, 
ant on the weight of the atmosphere ; subject to such 
pressure, the boiling point is fixed at 818 degrees of 
Farenheit, liable to a slight variation. But sooh pros* 
sure removed, water boils at abovt 67 degrees f and if 
sufficient pressure is given, it may be heated to 400 
degrees, without ebullition. 

The caloric of fluidity of water is 140 degrees. (See 
Chapter on Caloric.) 

Water is convertedinto vapour or steam, in conse- 
quence* of Calorie combining with it. 

Water, under atmospheric pressure, will hold in 
combination in a liquid state about 818 degrees of 
thermometric heat ^ and the same, in a state of vapour 
or steam. But to convert water into a state of vapour, 
between SOD and 1000 degrees, in addition to the 213 
degrees of caloric, is necessary ; but this extra quantity 
of caloric becomes latent, and the teipperature of the 
steam is only 818 degrees of thermometric beat. 

The expansive power of water, in combination with 
caloric, is immense ; and in Mechanics, in the state of 
eteani, it in rendered subservient to the most stupendous 
operations ef art : but it is to caloric, that the energetic 
power is to be attributed. 

The expansive power of water in freezing, is aston- 
ishingly great. 

In the Malthouse, water is the vegetable food of 
grain, which is saki^ected to the process of Malting. 
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'In the Brewery, water is the solvent of the soAuUe 
parts of Malt and Hops, and is a component part of 
Beer ; and is an agent employed to effect cleanliness. 

In some Breweries it is an a^ent, in the state of steam, 
employed as a motive power to the machinery of the 
establishment^ and is also used to extract a certain 
portion of caloric from Wort, by means of are&igerator. . 



FBCULA (STARCH) 

Is one of the component parts of grain. Its ultimate 
principiles are Carbon, Hydrogen, and Oygen, in about 
the following proportions : — 

Carbon v43,461 

Oxygen -------- 48,455 

Hydrogen 6,064 

100,000 

Fecula is converted into Saccharum, by an addition 
of Oxygen, and an abstraction of Carbon and Hydrogen, 
as sho^n by the foUo^nng comparative analysis : — 

Carbon - - 37,29 

Oxygen -------- 65,87 

Hydrogen ....■-.-• 6,84 

100,00 

Fecula is insoluble in cold water, but is soluble in hot 
water of certain temperatures. 

The proper temperature of water, which should be^ 
administered to Fecula, in order to dissolve it, is de- 
pendant on the quantity of caloric, which such fecula 
contains. 

Fecula converted into Saccharum, remains in simple 
combination with Fecula unconverted. 

The same principles added to and substracted from 
JPecula in a state of solidity, in order to form Sacchannu, 
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if added te and substracted from Fecula in a itate of 
solution, will produce the same substance. Thus, un- 
malted ^rain will produce spirit, in consequence of its 
Fecula being combined with such principles as are 
necessi^ in union to form Sacoharum. 



SACCHARUM (SUGAR) 

Is a vegetable oxide with a double base. Hydrogen 
and Carbon, brought to the state of an Oxide by a certain 
proportion of Oxygen. These three elements are com- 
bined in such a way, that a very slight force is sufficient 
to destroy the equilibrium of their composition. 

Most kinds of grain contain the principles which form 
Saccharum, but the process of germination is needful, 
to place such principles in a suitable state of arrange- 
ment, as is necessary to constitute Saccharum. 

Saccharum decomposed by vinous fermentation, 
f^imishes Alcohol and Carbonic acid. 

In the Malthouse, S&ccharum is formed iu the process 
of Malting, by a new arrangement of the principles of 
which the grain was originally composed ; and by an 
abstraction of part, and the addition of others, from 
water and air, by thi; agency of fermentation. 

In the Brewery, it forms the chief and most valuable 
ingredient in the composition of Beers. 



GLUTEN 

Is also a component part of grain. 

The ultimate principles of Gluten, are Carlion, Hy- 
drogen, and Oxygen; and with them are combined a 
small portion of Nitrogen. 

Gluten is a substance composed of the same princi- 
ples as Fecula and Saccharum, but varying in proporti- 
onate quantities. But the presence of Nitrogen gives it 
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cbaracteriftic properties, dUfering from Fecnla aad 
SacdiAmiii* 

Gluten In solution, will not pass Into a state of 
Tinous fermentation, owing to the presence of Nitrogen. 

From its Tiscoslty, Mucilage serves to reoier Oil 
miscible with water. 

Gluten in a state of solution with Fecnla and 
Saccharum, b coagulated by boiling and fermentation* 
and is ejected from the Wort. 

Gluten is supposed to be the true fermenting principle. 

Extracts from some TOgetables possess a suAeieat 
-quantity of gluten to promote the vinous fermentatlon9 
without the addition of any fermentative substance. 

I should imagine that a considerable part of the C«r« 
bonic acid, which is generated in fermentation, nnitee 
with the gluten, ejected^ and which eembined, forms 
Teast. And that such gluten by affinity, hold* 
In simple combination the Carbonic acid $ and that 
Carbonic acid b the true fermenting principle* and the 
gluten merely the retentive substance, with which it is 
combined ; for we find the fermentative powers of yeast 
depends on the quantity of Carbonic add which It 
possesses, and that if such Carbonic acid is evolved in 
the form of gas, the remaining substance is destitute of 
all fermenting powers. Such an opinion is corroborated 
by the fermentation resulting from the use of Carbonates^ 



BITTBR PRINCIPLE. 

Thb principle b found to exbt in a variety of substan- 
ces. 

An essential and gross oil, and an alkaline base, are 
the most obvious principles which enter into the com* 
I>osition of Hops. 

The analysb and characteristics of tlie batter priociple 
appear to have had but a small share of the attention 
of the Chemist. 
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Of the known Tarietyof Bitter lubctaiieM, none 
are so saitable for the use of the Brewery as Hops, all 
other substances being deAcicnt in the pecoliar flavor 
p o ss e ss e d by Hops, and of themselTea possessing an oUf 
saitable flavor. ^ 

The presermtiye powers of Hops are supposed to be 
Tested in the alkaline base, which neutralises a very 
c«*nsiderable portion of the acetous principle (Oxygen^ 
absorbed by Beer, from the Atmospheres The Carbon 
of such base uidting with the Oxygen as it is absorbed, 
and forming Carbonic acid gas. 

The oil of hops may also be conridered as operating 
in assisting and producing the same eflTect in a minor 
degree. This substance intimately blended in the body 
of Beers, gives them an agreeable softness and flavor. 
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MALTING AND BREWING. 



CHAP. I. 



MALTING. 

The art of Malting consbts in dii-arranging and 
arranging the several principles of which the g^rain sub» 
nutted to the process is composed ; and to ah»taact suck 
principles therefrom, as are inimical to the^ropertie* 
of the altered substance, and to impart such as are 
necessary to form a component part of the new com-^ 
pound. To effect tliis, it is necoMary that the mano* 
facturer should obey the Laws of Nature and of Sci- 
ence ; and the oommencement of his Uibours^ is germi* 
nation. 

Having treated of the various principles, which- 
eonstitute the component parts of grain, in the intro- 
ductory pages ; the next subject which naturally claima^ 
attention, is germination, as efiected in the field, and 
in the Malthouse^ 

For the sake of distinction, we will call the proceie i» 
the field natural, and in the Malthouse artificial* 
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In tbe former case, the grain is imbedded iiAhe earth, 
at a rafflcient depth to secure sufficient stability to the 
plant, 'when arrived at maturity ; at a sufficient distance 
firom tbe rays of heat and ligrbt, as is necessary for the 
accomplishment of the process of germination ; and at 
snch a depth, as furnishes a mairice, at an equable 
temperature, all the year round, of about 50 degrees ; 
surrounded by earth, impregnated with moisture, and 
penrious to atmospheric air. Thus placed, it slowly 
and gradually imbibes a sufficient quaatity of moisture, 
as is required to ensure a commencement of tlie pro- 
cess, and a sufficiency in continuation, to carry it on to 
completion. 

But in the Malthouse, a close copy of the natural 
process of germination is prohibited by Excise re- 
strictions, and the prompt and brief requirements of 
Business; and hence it becomes necessary, without 
losing sight of the natural process, to call in tbe aid of 
Science, to effect advantageously, in a short time, that 
which , by the natural process, requires a much longer 
period. 

But to discuss this subject with perspicuity, it is 
necessary first to describe the substances and their . 
proportions of which grain usually submitted to the 
process of malting is composed^ And as this grain is 
usually Barley, in consequence of its better adaptation 
to the several purposes, I shall confine myself more 
particularly to its description, at the same time ob- 
serving, that other grain is composed of the same sub- 
stances, yet varying in the several quantities of each. 
The following comparative analysis of unmalted and 
malted Barley, shows what are the component parts, 
and their amount, as also the change which takes place 
in the operation of malting ; and referring to the intro- 
duction, under the heads of Fccula, Saccharum, and 
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Gluten, it will tliere be found wliat are the ultimate 
principles of wMch these substances are composed* 
Gum • 5---.---.14 
SvigBT • 4«*--«-*.16 

Gluten. 3 1 

Starch •88--.-.... 



100 Barley. 100 Malt. 

From the preeedinf statement. It is not to be infer* 
red that all Barleys are composed of the same quan- 
tities of the substances mentioned. 

Indeed, the divefsity in quality of gndn arlsee from 
the dilTerenoein the quantity and proportion of such sub- 
stances as, toother combined, make up the body* 
Hence grain grown on peculiar soils, is generally con- 
sidered of better quality than the same species in soils 
of a different class; arising from the diff'erence in the 
quantity, «f those superior principles, which are afford- 
ed by the better adapted soils, and the more faTorabla 
drcumstances, under which they are, with more facility, 
imparted to the grain, during the process of germina- 
tion and vegetation ; not that the grain derives any of 
the principles alluded to from earth itself, hat firom 
various substances blended with it. 

The earth, in this instance, is but nature's vegeta- 
tive womb, which becomes a depository of aU those 
principles which are imparted to it; and wldch are 
necessary to the growth of grain.' Hence such sMIs 
as are best adapted for the reception , and impartation 
of snch principles, are the best for the purpose of its 
growth. 

Neither does the successful culture of grain, depend 
on the suitable capacity of soils alone. In vain are 
the liberal labours, and gifts of the Agriculturist, if 
nature imparts not those suitable and indispensable 
principles, which man cannot command. It is not the 
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vneclianicdl culture, the scientiSc admlnistratton ^f 
•uitable manures, that can command an abundant or 
-a valuable crop 4 not but what all these thinf^ are 
necessary to be done, and those fwho carefully and 
akilfully perform them, may expect a more sucoessfal 
issue than those who do not ; yet it is the hand «f Pro- 
vidence, by natural agents, which giwoB the increase. 

The principles necessary to the growth^of grain, are 
4M8e«f which air and water are composed ; it is there- 
fore necessary that air and water should have accew 
to the imbedded grain ; hence a sandy soil, upon a chalky 
base, «s generaUy considered best for the growth of 
Barley, the porosity of such a soil admitting, with fa* 
•cility, water and air. 

In the statement, indicating the substances and their 
'quantity which combined make up the body of un- 
malted and malted Barley, it will be found that Fe- 
rula or Starch ibrms the principal component part of 
Barley as to quantity $ and as in the process of malting, 
Fecula, by the addition and substraction of certain 
(princjiples, is converted into Saccharum ; and as in th« 
process of fermentation, it is the Saccharum only whick 
is convertable into spirit ; and as it is the spirit genera- 
ted, which gives to beer and other vinous fluids their 
strength, or iU'^ether words, their inebriating properties, 
lience it necessarily follows, that Fecula is the jnost 
Taluable part of Barley, and that such Barley as pos- 
aesses roost, is the most valuable, and best suited for 
(the purpose of malting. To form a just estimate of the 
value of Barley, by being able duly to appredate the 
auperiority^as 4o quantity of Fecula, in different sam- 
ples, requires judgment; and an experience, founded 
on-iclose and attentive observation. If thb is the case, 
4md I trust that the truth of the statement cannot be 
^disputed, it must be obvious, that the acquirement of 
Abb discriminating experience is -truly desirable, and 
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forms the liaab of the qualificatioiii of a MalUter, te 
conduct hii businew to advantas^. 

I cannot here refrain from attempting to combat the 
prejudices, and false notions, which are too g^enerally 
entertained, relative to an estimation of €he value of 
Barley. One individual will think himself quite sure 
of meeting with a good sample from a reputedly good 
-soil; and will purchase, in security, without appealing 
to the evidence of his senses. Another judges the 
value by ^e weight, which the scale indicates, without 
•considering the value ef the predominating substance, 
which gives the prepondei*ance« Another, if he can 
purchase an inferior Barley at a low price, thinks 
such an article better bought, than a better Barley at 
-a higher price. And others are influenced by out- 
wardly fair appearances, uoTmaking their choice. 

To the first I would say, that good grain is not always 
produced on a reputedly good soil ; and that acknow* 
ledged . inferior soils will sometimes produce a bette r 
sample, though not generally. To the second, that 
that substance in Barley, the least valuable, is the most 
"weighty. To the third, that theJMiue of Barley is 
not to be judged by the quantit^n measure of the 
grain you can obtain for a certain sum of money ; but 
t>y the quantity of those essential principles, you need 
for such a sum. To the fourth, that a large quantity 
of those principles, most needed, are sometimes enve- 
loped in a skin of unpromising appearance. And to all 
1 would say, be governed by the quantity and state 
«f those substances which constitute the value of the 
grain, submitted to your inspection. 

The first and principal object of the Maltster should 
be to purchase Barley, containing the most Fecula; 
•and the best practical guide to the judgment, with 
which lam acquainted, in discriminating, is, to exa- 
miae the sample, and, by the exterior, to determine, 
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if It bai been thrashed, without unneccessary bruising • 
If it has been well winnowed and screened, and ap* 
pears to possess an evenness of bulk ;( has not been 
mixed with grain of another species, or of the fprowth 
of another field; is free from any, or many damaged 
corns; and if it presents generally a well grown, well 
baryested, well housed, well made up, and a heavy 
Barley. The exterior proving latbfaetory ; tlie inte» 
rior must be examined, by biting asander a few grains 
taken indiscriminately from the bulk; and if the In* 
temal substance is white, and what is technically called 
free, throughout, it donotes the presence of plenty of 
fecula, and that it will work well on the floor, and yield 
well in the Mash Tun. But if on the contrary, the in- 
ternal substance presents a close, compact, smooth, and 
horn-like appearance, which is technically termed 
flinty ; then is there a decided proof that such grain 
has either not been grown on a good soil, or that it ^d 
not ripen well in the field, or' not of a right species, 
for malting to advantage, or that it has not sweat in the 
Mow ; and the necessary conclusion is, therefore, that 
it will not work kh^^Y <>° ^^^ floor, nor spend well In 
the Mash Tun. Hphould he, as is very frei|uently'the 
case* be obliged to purchase Barley in an unfit state, 
for malting, or it becomes an alternative, either to 
purchase a very light free Barley, or a heavy flinty 
one, and his judgment determines to the latter ; he 
ought I hen, by the aid of art, to endeavour to improve 
that which he is compelled, or chooses to purchase ; 
which may sometimes be effe<?'ted by a careful sweating 
is the Store-room, or on the Kiln ; effecting, by art, 
that which has not been done by the sun and air in the 
field, or by fermentation in the Mow. 

The criteria which I have endeavoured to fiimish, to 
assist the judgment in the selection of Barley, for 
malting, must not be considered as unexceptionable; 
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beeaute a heavy flinty Barley may ikmmm umeh fe. 
cilia, the amount of which ii not diecoyerable, by the 
ordinary means of inspection, because such fecula is 
obscured by the presence of those principles, which, 
to constitute it a Barley, in a fit state for malting, should 
have been abstractad, previous to a purchase for the 
purpose. And if the Maltster can by any means ascer- 
tain, or believes that such is the case,, and is conscious 
that he can by art, abstract such principles ( a Barley^ 
of unpromising appearance, nday, in his hands be con- 
Terted into good malt. 

But to explain and comprehend this lubject mor» 
fully and clearly ; it is necessary that we should de- 
scriptively trace germination, from its first stage, to 
Yegetatlon in its last. 

The body of grain consists of two essential parts, 
the germ or small bud, and the cotyledons or seed 
lobes. The first is the part endowed with life, and the 
rudiment of the future plant i and the second, the 
depository of nutritious matter, such as the germ in a 
state of growth requires, and which nutriment is con- 
veyed to it by slender vessels, which ramify through 
the ^hole body of the grain, as veins convey the blood 
throughout the animal system. In the germ,- two dis- 
tinct parts are discemable, the radicle, which descends 
from the seed, forming the root ;. and the plumule, or 
acrospire, forming the stem. 

When the seed is placed io the ground, or in other 
situations favorable t# its growth, it absorbs moisture 
and swelb, the radicle begins to shoot out, and at the 
same time, the substance in the seed Ipbes, suffers a 
change in its qualities, the Fecula, of which it consists, 
being converted into Sugar* Ibis constitutes the vege- 
table function of germination, and, when performed 
on certain grains preliminary to Icimpntation, the pro- 
cess of malting. 
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It has been ascertained, that oxygpen is indlspeDsabfe- 
to germination* Seedn moistened and placed in Taciiio 
do not germinate, nor yet if confined in Nitrogen,. 
Hydrogen, Carbonic acid, or Nitric Oxide gases, or if 
placed oyer Quicksilver. 

When immersed in water, firom Which atmospheric 
ajr is excluded, they swell, and the radicle is formed,, 
but vegetation makes no further progress, and in all 
these cases, if the seed has been moistened, the life 
.of the germ is soon lost, the matter of the seed sooi^ 
decomposes, and becomes putrid, and a portion of gas^ 
consisting of carbonic acid, and carbonic oxide,, or car. 
buretted hydrogen, is disengaged. 

When Atmospheric air, or oxygeta, b admitted to the 
moistened seed, germination soon commences, and at 
same time oxygen is consumed, and carbonie acid is 
formed. 

Germination is even more rapid in oxygen, than iit 
atmospheric air. 

It appears so far as the fact is yet ascertained, that 
there is reason to believe, that in germination, beidde^ 
the abstraction of Carbon, by the action of the Oxygen of 
the air, there is a decomposition of a portion of the 
water, and an addition from this decomposition of oxy- 
gen, and hydrogen, to the matter of the seed. 

The action of |the Oxygen appears to be the efficient 
cause of the abstraction of the Carbon, the chemical 
affinity between them, caasing their combination, leav-r 
the other elements in that proportion and conditioii- 
wiiich produce Saccharine matter,, while the circum- 
stances which favor these combinations, particularly 
heat and moisture, equally favor the evolutioh of the 
germ. 

A certain temperature is essential to germination* 
If it be below the freezing point, no seeds germinate^ 
and the greater number reqpire a temperature ceosi* 
derably higher. 
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Ligbi doet not forward, but retardi fi^ermination ; a» 
hg;hi by il» cbeinioai af^ency is alwayi an anta|Coni8t i» 
the eombioalioa of oxygen f and as Ibis combination, 
to, least with the carbon of the seed » is necestary to- 
genninaliont it is probably to this operation, that the- 
influenee it has oa the process is to be ascribed. 

By the chemical change which occurs in germination ,. 
the Fecula of the seed is converted iate Saccharine 
matter i its taste becomes quite sweet, and it affords » 
portion of sugar on maceration in water. This 8ac» 
eharine matter appears to serve as nourishment to tlie 
infant plant, Tow being soluble in water, which the Fe*^ 
cula is not, it is capable in thia state of solution, of 
being absorlMd by the Tessels of the radicle, which be- 
gin now to expand, and which ramify through the sub* 
stance of the seed ; and thus in the first stage of its- 
growth, the plant has a supply of nutritious matter, in- 
dependent of any external source. 

Regarding germiuation as its first stage, the seed ex- 
posed to humidity and atmosplieric air expands. Its 
farinaceous matter, by the oxygen of the air, is con* 
Yerted into sugar, which serves as food to the infant 
plant. Its organs are gradually unfolded, and its noa» 
rishment is soon received from a different source. Wa- 
ter, pure, or holding vegetable or animal matter in so- 
lution,, is absorbed by the roots, and different «riai 
fluids are likewise received and mingled with the 
sap, which, in its progress through the root, dissolves 
part of the vegetable matter, and from these several 
supplies of nourishment, the plant, in the first stages* 
of its growth, receives continual accretion to its various* 
parts. This nutriment is conveyed by capillary attrac- 
tion to the leaves of the plant, and is there presented 
under a very extensive surface, covered with a very 
thin membrane, to the action of the air and light ; fast 
ef its water transpires, carbonic acid, in minute quanti- 
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ty , is perhaps absorbed, and by the aetioii of the TCMeby. 
assisted by the chemical ai^eney of ligrht, new combina^ 
tions are established, and the proper juice is formed^ 
which is destined to continue to nouiish the plant, and 
which is, for such purpose, conveyed by the footstalk of 
the leaf, through Tessels ptoceeding downward, thnnigb 
the bark, or between it and the wood. By such can* 
Teyances, it is deposited in different parts, and is still 
farther changed in its progress, from which changes- 
result the formation of the several peculiar products- 
of the plant. 

From this view of the process of germination and 
vegetation in the field, we may learn that a perfect 
seed is requisite to a perfect product ;. and favourable 
circumstances, throughout the growth, to ensure its per-> 
feet completion. The constituent requisites of a good 
seed, are a perfect germ, and cotyledons, as the vege- 
table functions; and plenty of fecala in right condition, 
as the early nutriment of germination. If from^unto- 
ward circi^mstances, the grain in the ear has not at* 
tained to a perfect maturity ; neither the germmative 
functions, or the fecula of such grain, can be in a fit 
state for germination, either in the field or Malthouse*. 
And if the immaturity of such grain arises from an in-> 
adequate supply of heat by the Sun ; the Maltsler* 
should, prei^ous to the steeping of such grain, endea- 
your to abstract those principl:es which yet remain- 
blended with the fecula, and the abstraction of vihicb 
remains to be performed to effect maturity. And as I 
have before observed, sweating in the Mow, or Store^ 
or on the Kiln, is the best expedient he can resort to. 

From a review of the process of germination in the 
earth, we may obtain some valuable hints as to what 
it should be in the Malthouse ; and as close an imita- 
tion as Excbe restrictions and other circumstances will 
admit, should be adopted by the Maltster, throughout 
the whole of his operations*. 
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The faints furoiihed, are : —First —The placiof the 
frrain at a sufficient depth, within the earth, beyond the 
access of lif^ht :— Second— At a depth also, where the 
temperature of the earth is, uniformly, at about 50 de- 
•grees : — Third-T-Under such circumstances as admit but 
of a gradual and continuous impartation of moist ore. 
Fourth— The coayersion of the fecula into Saccbanim, 
for the purpose of affording natriment to the root and 
acrospire, until the process of vegetation succeeds 
4bat of germination, and external nutriment is needed 
and obtained to carry on the work to completion. 

ifrom the first hint we may profit, by admitting no 
more light to the working floor than is sufficient for 
the purposes of turning, raking, &c. and such admia- 
sion should be independent of a consequent admisrion 
«f air. When natural light can be obtained, artificial 
should be avoided ; as when lig<ht is obtained by com- 
bustion, there must be a consumption of oxygen to fup* 
port it { and to consume oxygen unnecessarily in the 
working floor, b to rob the gtaia of that principle 
which it needs to carry on the process of germination. 

In the second case, the temperature of the working 
floors mightfby artificial means, be kept at abont 50 
degrees of heat, without depriving the air contained 
in such rooms of its oxygen, for the purposes of ooas- 
bustion of such fuel as might be employed to generate 
the needed heat. Pipes passing throughout the work- 
ing floors, to a sufficient extent, for the passage of 
Steam, the supply regulated by a stop cock, to raise 
the temperature to the required point when below, and 
trough which pipes cold wjtter might be allowed to 
flow, when the temperature of the rooms were above 
such point, appears to me to be the most suitable me- 
thod to accomplish the object. And if the Excise re- 
strictions did not exist, it appears to me, theoretically 
correct, that an occasional supply of steam, so as to 
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fin die whole of the working floors^ miffht MMnetimet 
be resorted to most advantageously, as a sahstitnte to 
sprinkling with cold water^ and to promote the growth 
of the grain. But on this subject I am destitute af 
practical information, and while the Excise restrictions 
continue to exist, all enquiries and practical deiaon* 
vtratiotts appear to promise bnt an unprofitable result. 
But Independent of artificial means, to raise or reduce 
the temperature to about 50 degrees, a skilful aad in* 
trlllgent Maltster may find ample employment for bis 
Judgment, in deyising and practising means, to keep both 
his eom upon the floor, and the room, at about the right 
temperature $ and to aid him in such purpose, he would 
find the Thermometer useful. While grain is in a state 
of germination, a very considerable quantity of latent 
heat is rendered active, in consequence ef the decani* 
pesltloii which occurs, and which heat, combining with 
the Carbonic acid created, converts it into Carbonic 
acid gas. This gas being heavier than atmospheric adr, 
while at the same and certain higher temperatnres, 
floats at a distance above the Com upon the floor, pre* 
portionate to its specific gravity, governed by Its tem- 
perature, to the air within the room. AFthe absorp* 
tion of Oxygen from the Atmosphere, by the grain. Is 
necessary to carry on the process of germination, and 
as the consequences of such absorption is the forma« 
tion of Carbonic acid, and the formation of Carbonic 
acid is the result of decomposition, and decomposition 
converts latent heat into active, and the active heat , 
combining with the Carbonic acid, changes its specific 
gravity, and thereby enables it to leave the grain and 
rise in the circumambient air ; so is it necessary that 
such Carbonic aeid gas should be removed from the 
grain y to relieve it of that which it has ejected, and to 
make room for pure atmospheric air, to supply its place, 
Ibr the impartation of more oxygen. 
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To effect this remoYal, the operation of turning and 
raking materially aasiitt t effecting 9 by the conteqoent 
afjritatioii, an admixture of tlie gtm with the atmoe- 
phere, and a diffusion of the aatiTO heat referred to, 
throughout the room. To prevent an aeownulatloa of tee 
much heat and Carbonic acid gas in the room, it is ne* 
€essary Occaaionally to open the windowst for the double 
purpose of allowing tlie heated and vitiated air to es- 
cape, and pure air to enter in to supply its place. Here 
fben is required an exercise of the Maltster's judgment, 
to opening as many and no more windows than is neees* 
sary for the pnipose \ to open those which are n e cess ar y, 
on the most suitable side of the house t and sometimes 
on both sides, when a cnrrent of air will best serve hit 
pnrpote. To open them also at the most suitable time, 
and to shut tbem as soon,. as the purpose is served. 

From the third bint the intelligent Maltster b likely 
to derive more vexation than profit, from the consider* 
ation that the rapacious Excise Laws prevent him from 
copying Nature in this department of the process of ger* 
mination. " It shall remain so many hours in steep," 
authoritatively says the Law. ** And yon shall not 
sprinkle, before a certain number of days have expired 
from the time of throwing out of Couch;" again ex* 
claims the Law. And whyf Because the duty is not 
charged cm the quantity of the dry Com which b 
steeped, but upon the bulk it assdmes, in consequence 
of being steeped. The Law virtually says, ** steep it 
-ao many hours, and it shall be saturated with water, 
until it attains in bulk to the limits of capability, and 
then 1 will charge the Duty at whatever point of the 
process of making 1 can find the bulk the greatest. 
Dont tell mo that, in order to make the best Malt, yon 
ought to imitate Nature as far os yon can ; that will 
not yield me the best Duty. Steep it well and make 
bad Malt, and they will want to use more of it, and thUn 
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I nball dovbly gain my point.'" SacYi is the effectire 
operation of the Exciie Laws, and wfiile the restrictiom 
«re continued, the hint is of no more Talu6 than to 
choose a point ef time within the scanty ranj^e, ** not 

more nor less than honrs," which are prescril>ed, as 

will best accord with tlie state and quality of th« gnAn 
to be steeped, coupled with the subsequent restrictions. 

The fourth hint supplies the fcdl and entire purport of 
the proccHs of Malting;. On reference to the compam- 
tiye results of barley and malt, it will be found, that in . 
couYersion frorti one state to the other, there is a fcreat 
increase in the gum and sugar, and decrease in the gin- 
ten and starch. 

We haTe endeavoured to show, that in the process of 
f^ermination in the field, the conversion of fecnla into 
saccharum is for the purpose of supply inji; nutriment to 
tiieroot and acrospire, to enable and promote their 
growth ; and as all the arrangements of Providence are 
perfect, and who has devised the means competent to 
realize the end, tliere can be no doubt, but that ia 
perfect grain, the supply of fecula is adequate to the 
demand of the root and acrospire, until they have at- 
tained to that state, when they naturally obtain it froat 
another source. In the process of germination and 
vegetation, the ultimate purpose of Nature is reproduc- 
tion of the same species, and with considerable increase* 
The Maltster's purpose is to create as much saccharum 
as he can, and not lose it. To effect it, germination is 
absolutely jieceuary, and he must follow Nature so far 
in the process, as is necessary to convert as much fecula 
into sacoharam as can be effected without expending it 
more than can possibly be avoided, in bestowing nutri- 
ment on the root and acrospire, than is sufficient to de- 
velope their functions with moderate speed, and to a 
limited extent. In the manufacture of beer, the root 
and acrospire afford no beneficial ingredient; therefore 
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tbeir growth as relates to their supply is useless i but 
still the confersion of the fecula into saccharum b iiu 
dbpensably connected with their g^rowth, and all that 
the Maltster can do is, to prevent an unneccessay loss 
of saccharun^ in carrying on their growth with unne- 
cessary speed, or beyond the required limits of hb pur* 
pose. The Maltster who manufactures for sale, b 
interested in allowing the acrospire to grow to a great- 
er extent than the Maltiter who makes for hb own 
consumption, in the double capacity of Maltster and 
Brewer ; because by such means he can obtain a great* 
er increase, and consequently a greater profit ; and by 
adyentitious means also, he can make up an apparently 
excellent sample to the eye of the inexperienced. Thb 
b effected by working up the back well, as it b techni- 
cally called sprinkling, a short time before it goes on ihm 
kiln, ilightly blovring it on the kiln, and the occasional 
use of sulphur, for the purpose of bleaching. The 
efft^ct of what b called blowing on the kiln, b to dis* 
tend the grain in bulk, by con?erting the waterimbibed 
by the j^iain, in consequence of sprinkling, into steam* 
which acting expansively, dbtends the grain in every 
direction, giving to the malt a plump and fair appear- 
ance to the eye, and as a matter of bourse meaforing, 
what is called, well. Thb System b much practised in 
drying off brown porter malt, and the blowing b carried 
to a greater extent than with pale malt i and the con- 
sequent iacreage is very considerable! amounting in 
my own experience to three busheb, two gallons per 
quarter ; or in more expressive terms, that eight busheb 
of barley will furnish eleven bushels two gallons of 
blown brown Porter Malt. 

But the Maltster, for hb own consumpUon, works 
what is called close : which consists in working but 
little root and back, and yet getting his corn mellow ^ 
and to effect thbi it b o^ceisary that he should work 
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hit com eool and alow, and Aimisb erery facility te tbe 
free escape of the carbonic acid gas created, and' the 
impartation of oxysren, by allowinf^ the access of a 
suitable quantity of atmospheric air. By workin|if cod,.' 
he does not furnish a stimulus to the rapid groPwIh off 
the root and acrosplre, which woold' rob him of hi» 
sacehartim; and by promoting^ the fVee and prompt- 
escape of the carbonic acid gas and the access of air^ 
he carries on te the most profitable extent the process 
of decomposition, by abstraction and impartation^ 
obtaining^ a full supply of saccharum, without much 
growth of the root and acrospire. 

I think no one will deny, that it is quite desirable,, 
belbre we attempt to imitate, by Art, the operations of 
Nature, that we should be well acquainted with the 
general and peculiar laws by which she is goyerned ia 
performing, her operations ; and with the nature, quan^ 
tity, and properties of the materials she employs ia 
producing those substances which are the subjects of 
imitation, and the mode by which she abstracts and- 
imparts the needed principles, and what are the agents 
she employs to aid in effecting it. And thus far I have 
endeavoured to couTeyto'themindof the reader, a clear 
and succinct yiew of the theor/ of the process of Malt- 
ing ; and my next budncss is to furnish a similar view of 
the practical process. 

Hairing adverted to the state and quality of the bariey, 
which should be purchased, if possible, for the purpose 
of Malting \ the Maltster's attention is required to the 
adoptibn of such means as are best adapted to the se- 
paration of such portion from the bulk as will not grow,. 
€Nr are not worthy of growth. Althoug^h separation -to a 
dferirable extent cannot be effected, yet there are se<- 
yeral considerations to induce it, as far as it can be 
beneficially performed, by the best means that can be 
deriked; The same duty is pidd upon bad Malt as vpo» 
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good. The produce of ^ry tbln light corns, it not wortVj 
the amount of dutj; The rapidity of their growth, eom-- 
pared wHh the heavier f^in with which they are mixedt 
render it difflteultforihe Maltster to know the best way 
to acts the altematiye being presented to him, ofeithcri- 
letting the light fcrain run to waste, while be b bringing 
up the heafy, or prematurely stopping the growth of 
the faeaTy, to prevent the wasteful growth of the light* 
All bruised, broken, and damaged grains will not grow» 
bat are subject to a putrefactiTe fermentation, conse- 
quently their presence is not negatively useless, but 
positively -injuriously and had they been, previous i»- 
wetting, abstracted from the bulki Ihey might have 
been' turned to a good account in several ways i whereas* 
by their remaining, a heavy Duty is paid on a putrefac- 
tive substance, causing to the Brewer an absence of 
profit, and the presence of ill flavor, as well- an absence 
of saccharum, and consequently not the presence of 
good quality to his Beers. 1 miirht, also, refer to the 
beneficial separation of the - flinty from the free, the 
MOW. burnt, such as have commenced growth previous 
to purchase, and other peculiar states and conditions of ' 
bad grain mixpd with good,- the purchase of which 
either in an unmixed or mixed state b best avoided, if 
poMible ; and if" not possible^ the> means of separation^ 
being beyond our power, or if within, too expensive and' 
tvoublesome to induce -the separation, and therefore I 
•hall confine myself to the recommendation, of an atr 
tempt to separate the light and broken only; conceiv- 
ing that mechanical means may be devbed cheaply to- • 
effect it. It b a rule with many to get the steep water * 
into the cistern first, and to let the barley slowly rua< 
into it from a store above, ami to skim off all the light 
grains and rubbish that float on the surface. Theob»- 
jections to this method are, that many light grains that, 
weuld swim^ are prevented by being kept under by.. 

I 
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heavier graing that fall with them. And mani thai 
weuld not rise, if unrestrained by any im|»ediBiraty it. 
would be much more profitable to separate from the 
bulk, than let them remain. And none of the brtAeil 
corns will float, whose specific grayity is g^at^r'thaft 
the water in which they are steeped. A winnowii^ 
machine, constructed on such principles as will bl4>w the 
light and broken oOms from the sound and heavy in the 
passage of the latter into the cistern ^is the best method 
I have y^t seen adopted. 

The temperature of the steep water oag;ht to be as 
near 50 degrees as possible, proyided the barley to he 
wet is at such a temperature $ but if it is above or beloW» 
then the heat of the steep water should be such as v^onld 
render the mean temperature of the water and- barley 
mixed at 50 degrees. Every Malthoese sfaoirid be far» 
nished with the necessary apparatus to raise the' heat 
of the steep water to the required point, and the best 
measures taken to prevent the use of water at a higher 
temperature , as far as is possible. The temperature eT 
water in a well, is at about 50 degrees all the year 
round, and when water is pumped therefrom direst Into 
the cistern, it will be found seldom to vary much fironk 
the heat required. But many adopt the method of sup- 
plying the barley cistern with water from a Tavk,. 
wherein it may have remained sufficiently long to be 
raised or reduced to the heat of the atmosphere,- or to. 
tbe freezing point, or any point bet ween^. As germin- 
ation cannot favorably commence at a less temperatwre 
than 50 degrees ; if barley is. wet with water so that tht 
two when mixed are of an average temp^rolture below • 
or above that point, so in proportion to the distance 
below or above that point, will be the disadvantagea 
under which such barley will eommehce the process ef 
germination.' By this injudicious and in jurioes system,. 
1 have known grain to nip in the cistern ; and I have 
known it to be thrown from the couch, in as thick a heap 
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ms powible, aod well covered with s&ckfi uaUl it has 
nipped, whteh has not occurred nntil a considerable 
time had elapsed. The resaltinj; consequence in the 
fifst case was,— 4hat hayiofi^ to lay in the couch thick, 
durioff die time prescribed by Law, the rapi4Bty of the 
process ef germination was sock, before it co«ld be 
thrown thin epoo the floor, and^he acquired tempera- 
tore so great,— tlMt the injury mstalDed could not 
possibly be effkced by any subsequent remedial mea* 
sorts. In the latter case, the heat required to raise ttM 
tefliperatare of the whole mass of grain to the point at 
which germination would commence, was acquired by 
converting latent heat into active lieat, by decomposl- 
tioa. Thus the decomposition of the constituent prinei- 
pies of the grain, and the water imbibed, which ought 
to commence and progress simultaaeonsly with tlie 
growth of the root and acrospire, was prematurely com* 
aneoced in order to generate the heat necessary to eanse 
the growth of the living principle to begin ; and as in 
the absence or in the dormant state of the living pria* 
dple, the decomposition of vegetable matter must be 
putrefactive ; so in this state, a putrefactive decomposi- 
tion was resoKed to, to ridse sufficient heat to stimulate 
the living principle Into action i and in proportion to 
the extent to which such putrefactive decomposition 
was carried, before the living principle was awakened^ 
eo was the injury sustained. And not only thus far, but 
incalculably farther, because the water which bad been 
imbibed in the cistern to serve the process of germina* 
tion , until the g^in reached the kiln , or until the Law 
allowed an addition by sprinkling on the floor, was ex- 
pended partly in generating the necessary heat to cause 
germination to commence, Instead of being preserved 
to aid and facilitate its nrogress. Nor can the injury 
sustained in such a case be appreciated by any calcula- 
tiun, for if the grain had lain in that state, until the 
external surface had acquired a temperatttre of 50 
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Mlegreei, by a transmitnon of heat from the ioncflr anil 
'lower surface, the heat of the latter must have beea 
raised to a much higher point than 50 degrees ; and by 
the time the external surface had nipped, the inteimal 
must have been in a Yevy forward «tate of germination'^ 
and whatever may hayq been the internal and external 
temperature of the. grain whenmoyed, the difference 
must have yielded 4nost injurious resnks. It is to i»e 
hoped that sueh extreme oases but seldera occur ; • but 
that approximating cases, varying in proportionate dis- 
tances, do frequently and continually occur, I do not 
doubt. Having suggested the propriety of cauung the 
steep water and barley, in a state of admixture, to .be 
at 50 degrees or thereabout ; it seems an almost super* 
fiuous task to describe the necessary measures to he 
taken to accomplish it ; but as the most simple means 
to effect it may not, without reflection, occur to every 
one, I will endeavour to point them out. Suppose itW 
required to wet ^0 quarters of barley wieighing 50lbs 
per bushel, at 40 degrees of heat, with- (for illnstration 
sake), 40 barrels of water, weighing S601bs per barreU; 
what should be the temperature of the water, so that 
the mean temperature of the mixture should be 50 

^degrees } 

20 quartoEs of Batiey 



A 



8 

160 bushels of ditto 
501bs per' bushel 

8000 weight of 20 qrs. barley 

320G00 weight and heat of 20 qrs. ditlo 

40 barrels ef ^water 
3601bs per barrel 

2400 
120 

14400 weight of 20 bushels of ^at«r 
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14400 weight of 40 barrels of water 
8000 ditto of SO quarten of barley 

22400 ditto of water and barley 
AO mean heat required 



ired 



1120000 heat of water and barley mixed as reqiii 
320000 weight & heat of 20 qrs. of barley, dcdiicud 

14400)800000(55^ degrees of beat, at which the steep 
72000 w ater should be. 

•80000 
72000 

8000 

4 

14400)82000(2 
28800 

3200 



The construction of a series of Tables, to prevent tfa^ 
necesuty of calculating each wetting at the time, might 
he previously effected, and referred to when needed. 
A steam am>aratus for the double purpose of heating 
the wat^r in the cistern to the required point, and 
' wamdng the floors, &c. when needed, I should recom- 
mend as the most suitable. 

Pure water for the purpose of steeping should be 
used, and a sufficient quantity let into the cistern as 
will cover the barley after it has swelled, rising 3 or 4 
inches above Its surface. 

The time which barley should lay in steep, must de- 
pend on the time prescribed by Law and the If altster''s 
jodgmeat, so far as the Law will allow him tnjudge and 
act for himself. No precise rule can be laid down ns 
relates to the time which barley may most advantage- 
ously lay in steep, the Maltster's experience must deter- 
mine it, he being governed by the state and quality of 
bis barley, the temperature of his working floors, &c. 
and'hls system of working? 

The' steep water may, in wann ireather, be most 
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adTanta^eously changed two or three times .flpriii^ the 
prescrihed period the harley must lay is steep, ^d the 
same in cold weather, provided .the renewed water is 
at a temperature of ^ degrees ; and the steep water 
«hould run off with speed, in order that the oil extracted 
from the husk, may not be so liable to adiiere to the 
grain, as it would be, if run off slow* 

As the Law prescribes the time and cireuawtanoes 
i*elatiTe to the grain lying in the couch, it appears to 
4ne necessaiy only to suggest that the couch frame 
should be made sufficiently large, so that the grain may 
•not lay too thick, lest germination should advance too 
rapid and too far before the Law will allow it to be 
thrown out. At the termination of the time prescribed, 
it is desirable that the grain should have no more tliaii 
Just nipped. 

Up to the period of nipping, the process of gennina* 
fion may be thus described 4 —the grain while in the da* 
teni, in steep, absorbs a considerable quantity of water* 
The ultimate principles of water beijig solid oxygen an4 
liydrogen rendered fluid by the presence of caloric ■» ap4 
^ powerful affinity existing between the oxygen of ihe 
^water and the carbon of the seed, decomposition -of the 
water "necessarily ensues, and a portion of theoxygen ' 
■combining -with the carbon, forms x*arbontc.ac id. And 
the liberation of caloric (ever consequent on decomposi- 
tion), converts the carbonic acid into gas, which quits 
the grain by transpiration* Another portion of the 
oxygen unituig with the remainiDg portion of the car- 
bon, forming one of the component parts of the fecula^ 
saecharum b consequently formed ; and the remainder 
of the oxygen with the hydrogen, unite with the other 
parts of the grain, giving to such parts their characte- 
ristics, Ivhich, in transmutation from barley to malt, 
i^ey acqiiire. The decomposition of the water and the 
grain in this operation, necessarily liberates th^ latent 
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Caloric, which rendered such water fluid ; and pamnf^ 
from a latent to an active Btate, becomei demonstratife 
to the tense of frelin^ and Bight, by placing the hand 
or a thermometer in the heap^ The heat therefore, 
which a heap of wet grain acquires, ia not obtained 
from the atmosphere, or any contiguous bodies, hot is 
a heat produced by the joint decompositioii of the gnda 
and water to a certain extent. 

The quantity of oxygen which it is necessary shonld 
enter the grain for the purpose of extracting the Car* 
bon and uniting wUh the Fecula, is not only derlTed 
from the water,, which was absorbed by it in the Cistern, 
bat an absorption of atmospheric air is subsequetitly 
necessary, ia order that un additional quantity of oxy- 
gen may be furnished by its decomposition ;. and shoaid 
be continuous during the process of germination. 
- From what has already been said, it appears that, b]^ 
the process of Malting, the internal parts of the body 
of grain undergo a change, by the abstraction and 
impartation of principles ;. which principles imparted,, 
are derived from air and water. And to carry on thia 
process to a state of perfection, tlie abstraction and im- 
partation should not exceed or fall short of a certain 
yet indefinite point. 

In proportion to the quantity of the principle neces- 
sary to l>e extracted, which such grain possesses, so 
must the extraeliiig principle he administered ; and in 
proportion to the quantity of the recipient principles,, 
which form the body of the grain, so must the impart- 
ing principle be administered. Thus if grain possessea 
■much Cavbon, much oxygen must be imparted to ex- 
tract a sufficient portion ; and if grain possesses much 
Fecula, much oxygen must be imparted, to unite with it 
to fbnn Saccharum. And as much Caloric is necessary 
to act as an agent of impartation of oxygen,, anil extri^ 
cation of Carbonic at id ;, n^uch water is neressapy t& 
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aMust in furaUhing^ the quantity required,, and f^reat 
care inu§t be taken that too great a quantity of Calo- 
ric does not escape, lest its work of agency sboQld not 
be complete, by the time it b quite expended. 

The following effects frequently produced and well 
known to most Maltsters, are snfficient to prove the 
correctness of the precedint; observations. In submitting 
them to the reader, I shall indulge myself with further 
semarks, illustrative of the causes and operations which 
produce them. Barley will not vegetate in a situation 
where it is exposed to a'very cold atmosphere. 

The Maltster, having to. practice under these eircum* 
stances, Inys his corn very tbick^ and covers it over ; 
and he then often finds, that the outer grain does not 
germinate, while that which is beneath does. 

The law of equalization to which Caloric is subject, 
causing the Caloric, which is liberated by decomposi- 
tion,. and which, has passed from a latent taan active 
state,, to pass from the com to the atmosphere, instead 
of remaining in the grain, until it has performed its 
operation as an agent of abstraction and impartation ^ 
consequently the extraction of Carbon, and imparta- 
tion uf Oxygen is not effected, because the Caloric libe- 
rated passes off into the atmosphere, before a sufficieift 
quantity of oxygen is admitted into the body of the 
grain, and before the union of what is admitted with 
the carbon of the seed can take place ;. consequently 
it quits the grain without the Carbonic acid, which 
should accompany it. The laying the grain thick, and 
covering it up, necessarily prevents the escape of the 
Caloric thus rapidly > and consequently its powers of 
agency are rendered available. The laying of the 
corn thick, and covering it up, is an indispensable re- 
medy for an unavoidable evil, and when no better 
remedy can be devised; but it is better to prevent an 
evily than to have to cure it^ and the means of preTea- 
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tStin in this caie I have already pointed cot i let the 
steep water be at a temperature of 50 degrees, and the 
working floon at the same heat to recelTe it, and if it 
cannot be effected by natura^means, then resort to ar« 
tifieiaL In contrast to the effect produced by the coldness 
of the atmosphere, is an opposite result, produced by the 
too great warmth of atmospheric air in the working 
floon ; for in consequence of the Caloric present, in 
■och atmosphere, the Caloric liberated by the decom- 
position of water, &c. in the body of the grain, does 
not pass with such a rapid transition, fiom the grain 
to the atmosphere, and consequently acts in its capa- 
city, as an agent, most effectually to produce a rapid 
growth. 

But such rapidity of growth is ahrayt found ii^urioQS, 
inasmuch as the various changes which should take 
place, in the interior of the gndn, do not go in uni« 
son one with the other. Too great an fibstraction of 
Carbonic add, and too small an impartation of oxygen, 
has taken place ; the radicle is too much elongated, 
an^is dead before the plumuls has near reached its 
destined point. Under these circumstances, the Malt- 
ster finds that his grain has not acquired so large a 
quantity of Saccharum, as its quality, and a more 
favorable temperature of atmosphere, or system of 
management, would have enabled it to have obtained | 
and to prevent a loss of what is already procured, he 
finds himself under the necessity of causing vegetation 
totally to cease, by dicing it on the kiln. 

Similar ttf the effects which are produced by a very 
cold atmospheric temperature, are those produced by a 
strong and long continued current of air passing over 
the heap of grain ; for although the temperature of 
such a body of air may be very siutable for the purpo- 
ses ofMalting; yet as the temperature of the grain 
will increase in proportion to the quantity of Calorie 
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liberated, by the process of decomposition, and most 
•probably rise, until it becomes superior to the heat of 
•the atmosphere, yet as soon as this occurs, an evolation 
of Caloric from the grain td the atmosphere conee- 
' quently takes place, therefore the greater the quantity 
of air 'which passes over, the grreater must be the escape 
■of such Caloric; and »uch a rapidity of escape, depriv- 
ing the grain of the assistant powers of Caloric, and 
being expended before germination is complete, a Malt 
of inferior quality is the product. 

But let it not be imagined, from this description of 
the effects which sometimes are produced from a rapid 
>and long continued current of air passing over the 
grain* that an admission of air, or even to cause a cur- 
rent of air to pass over the floors, is at all times injuri- 
ous ; for it is often found a salutary, and an indispensa- 
ble measure to be adopted-; but the time when it is 
needed, and the quantity requisite, are the points of 
consideration, and which call for the discriminating 
judgment of the Maltster ; for as the Carbonic acid gas 
which b evolved from the grain is heavier than Atmos- 
pl^eric ur, it often requires a current of air to dissipate 
it from the surface of the. grain, and give room, for a. 
continued evolation ; as also to afford pure air, for ab- 
sorption by the grain, for the purpose of affording a 
fresh and continued supply of oxygen. 
. The time to remain ki the couch having expired, and 
the grain having nipped, or the radicle having pro- 
truded through the skin, i^ is thrown from the couch 
to the floor, and is laid at a depth as circumstances die* 
tate the most desirable, agreeable to the views and 
judgment of the Maltster. 

From such period, until its arrival at the kiln» and 
to a state which, when it is necessary or desirable to ar- 
jrest germination, and cause it to cease on the kiln, the 
best skill, judgment, and attention of the Maltster 
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absolutely necessary ; and the leveral adages, *< idle-- 
nesB makes the mostivork," and** a stitch intimesaves' 
nine/' may with force and propriety be applied to* 
a careless, idle, and iterant Maltster, and a careful, 
indastrions, and intelligent one ; for while the former 
may be working continually at extremes, resorting* to* 
one *evii to correct another, the latter may be quietly 
porsuingf the *^ even tenor of his way,*' hoving taken a 
medium coone from the beginning, and adhered there- 
to until the end. 

If from nnaToidable causes, or neglect, the root should 
adTance too rapidly, and grow too long, it will then be* 
best 'to break off the root, and let it sprout out again 
rather than let it continue its first course, run the cre- 
ated Saccharum to waste, and wither and die, before 
tlie process of germination is complete. Such a breaks 
ing off of the root operates upon grain, as cutting and 
pr|ining does upon young trees, which were running to 
waste, and expending the sap to promote a profitless 
growth* But it must be remembered, that it had been 
better that this evil had never existed, as its permission « 
and the application of the necessary remedf , has caused 
It great waste of Saceharum. In breaking off the root, 
care should betaken not to bruiee or in any way damage 
the grain, and the same care should extend to the whole 
process, as bruising or cutting may destroy vitality , and 
cause a putrefactive fiermentation to the injured grain. 

By turning coirn npon the floor with a shovel, much 
bruising and cutting consequently occurs, and also much 
injury, frequently, by too much chilling the corn. 

Frequent raking and little turning is the best practice,, 
and to rake twelve or more times a day sometimes is ne* 
oessary, but no rule can be laid down how often it should: 
be done ; the judgment of the Malster mustdetermine.^ 
Thci purport pt turning is not only to advance the graic* 
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gradually to the kilD, but also in conjunction with 
rakingy to occasionally chang^e the surface, so that eaeh 
IMurtiele of grain may, in turn, be exposed to the air, for 
the purpose of its absorption ; and also to allow the es- 
cape of the accumulated heat and Carbonic acid gas. 
The adTantages of frequent raking, instead of seldom 
turning, are not only such as result from the promoting 
such absorption and extrication, by frequent <&hange ^ 
surface; but also in consequence of such Caloric and 
Carbonic add gas, which is extricated, being more fre- 
quently dissipated, by the agitation of the air, occasion- 
ed by the Maltster's movements in raking ; and conse- 
quently admitting atmospheric air to its surface more 
iVequently. As the purpose of the Maltster should be 
to promote the impartation of right principles, and in 
sufficient quantity, the extrication of such as are neees- 
sary to effect the required conversion, and to cause. im- 
partation and extrication to be carried on in unison, in: 
right time and right proportion,' his maxim should he 
a steep at 50^, a couch at 50^, a floor at 50^, and an 
atmosphere within at 50^, anda right system of working 
to ensure it. 

Having elldeavoured thus far to point out the piii^ 
port of malting, and what (appears to me) should be 
the right process to cause germination to commence, 
and go favorably en ; the next subject for consideratioa 
is, how far it should be carried } under what cifbnm- 
stances the grain should be brought to the kiln,, aud 
then to dose with the purport and method of drying it 
en the kiln. * 

I have already stated, (and it cannot be too frequent- 
ly, until wdl impressed on the mind,) that the purport 
of m«l*»«g is to convert a portion of tbe Fecula of Ihe 
grain into Saccharum, and having so converted, to lose 
as little of it, as can be prevented ; and I have pointed 
out the means of couTersion and preservation, as far as 
relates to the growth of the root and acrospire in uni^n 
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and moderatkm ; and tbe next question is, how far 
should the aorospire be allowed to grow, before the 
grain is thrown on the kiln, with the Tiew entirely to 
stop it, &C. Some will say, until the back is three-fonrths 
of the way up, others two thirds, and others one half t 
and herein all may be right, if the purpose of each is 
taken into consideration ; but as relates to the Brewer, 
who malts for his own consumption, one half is better 
than any greater distance, provided he has accomplish- 
ed the primary object, the conTorsion of as much Fecula 
into Saccharum, with the least attendant loss as is possi* 
hie. For it is certainly of no use for him to create or 
convert, on purpose to lose f and his best judgment (or 
rather that of his maltster), is requisite, to enable him 
to pereeiTO that nice point betweien gain and loss, so as 
to c^fBse his endeavours to gain, as soon as the conse- 
qaenn6ss exceeds it. By the law of Nature, he is prohi- 
bited from gaining all and losing none ; the purpose of 
Nature is to convert Fecula into Saccharum, for the pur^ 
pose of causing growth to the root and acrospire ) but 
man converts for the ultimate purpose of converting 
Sacchamm into Spirit, in the process of Brewings and 
the more powerful purpose of Nature stands invincibla 
in his way } and the best he can do, is to thwart and 
hinder her purpose, and gtun his own as far as he is 
able, 

A good practical Maltster, who knows nothing of the- 
ory, will tell you that, if lie malts for a Brewer, he tries 
to get hiscom mellow, without working much to root 
or back ; which, to interpret into intelligible language 
to the theorist, means, that he tries to impart and ab- 
stract those principles which are necessary to convert 
as mach Fecula into Saccharum as he can, without ex- 
pending more of it as sustenance to the root and acros- 
pire than he can help $ and when hb com becomes 
what he calls mellow, (which is evinced if> by pressing 
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a few grains between the thumb and finder, they break 
free and chalky in appearance) then he conceiires it fit 
to ^d on the kiln, for the purpose of stopping .germina* 
tioo, evaporating from it the remaining moisture, and 
impartinif the necessary color. 

1 he nice adjustment of the process, so as to get the 
ciim mellow and germination to cease at the same time, 
requires much care, attention, and skill ; and as sooii 
Q» such is effected, the process of evaporating the 
moisture left in the grain, cannot be resorted to too 
soon ; for as the purport of the iospartation of water to 
the grain in the cistern, and on the floor, is to supply it. 
with the necessary aliment to cause and promote its 
growth, if such is not totally expended before germi- 
nation ceases, it will prove the cause of putrefactive 
fermentation. 

Should germination cease, before the com is qi^^^ so 
mellow as' the maltster could wish, he is freqt|^ntly. 
induced to endeavour to get rid of a portion of that 
water which has been imparted, (and the remaining 
portion of which is one of the causes of its not being 
mellow j by evaporation, before it goes on the kiln, 
which is effected by letting it lay in a thick heap, with- 
out turning, until it has become quite warm ; the effect 
of which is to cause a much greater evaporation, than 
if it had been suffered to lay thin, and consequently 
cool. a 

Better than such a remedy had not been wanted $ 
but if unavoidably needed, it is better to resort to it, 
to a moderate extent, than to throw it on the kiln before 
it is mellow. r 

In such a case, many imagine it is better to get rid 
of such water^ by drying on the kiln, conceiving that 
the heat received on the kiln will produce the same 
effect as the internal heat generated, by laying thick' 
on the floor.' ' But such is not the fact ; for in the latter 
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case, the heat necpttary to evaporate the remainiag 
water, is obtained by the decomposition of that water ; 
and sach ilecomposition causes an impartation and ex- 
trication 'of such principles as are necessary to com- 
plete 'the mellowness required ; and in effecting sar h 
an object, care should be taken not to let the grain lay 
so as to get too hot, or to continue it out too long after 
germination has ceased, lest a putrefactite fermenta- 
tion is produced. 

The effect of applying an external heat on the kiln, 
let it be applied ever so moderately in the earliest 
stage, serves but to get rid of the water by evaporation, 
vrithout decomposition { hence the required impartation 
and abitraction of such principles as are necessary to 
effect a completion of the mellowing process, is not 
made. The purport of what is called drying malt on 
the kiln, is three-fold: — To expel all the remaining 
moisture from the grain ; to impart oxygen to it, at the 
same time ; and to give it the required color. 

To properly expel the moibture, the drying should 
commence with a small fire, and which should be gra- 
dually increased to the required intensity, as may be 
necessary to finish off with. The obvious purport of 
v?bich is to avoid drying up the external coat, lest it 
should be rendered impervious to the passage of the 
water from the centre of the grain, in the form of va- 
pour, to the atmosphere; and the access of oxygen 
from the decomposed air, to its internal parts. 

The purport of imparting oxygen to the grain v,Ui\t^ 
on the kiln, is two-fold : to finish as far as possible the 
process of mellowing, and to impart the required color, 
and the usual method of drying-is well adapted to effect 
it. The gndn to be dried is laid at a convenient and 
proper thickness upon a perforated metal or- tile floor, 
and the motive for perforation is for the impartation of 
oxygen, for the parposet named ; if not so, a plain 
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solid floor would do as well, but practice has proTed the 
Buperiority of the former to the latter; hence its gene- 
ral adoption. Beneath such floor, and at a suitable 
distance, is placed a fire of such fuel as will not, in 
combustion, yield any smokej or, if any, the smoke of 
which will not impart any unpleasant flaTor to the 
malt^xi the kiln. Stone coal, coke, and well dried wood* 
are the materials generally used as fuel. 

Atmospheric lur is the source and me^um of supply 
of the required oxygen to the grain on the floor, and 
which also. asusts in carrying off the yapour ex{>eUed 
from it. A very considerable portion of atmospheric 
air is necessary to furnish oxygen, to carry on the com- 
bustion of the fnel, to-generate and supply the required 
faeat-i another considerably portion, to supply oxygen 
to the grain on the kiln; and a third portion, tOjcarry 
off the vapour expelled from it while drying. And 
practice has induced the fitting up the required furnace 
on right principles to effect it. A kiln furnace, properiy 
fitted up, should consist of an iron frame fixed upon 
.wheels, cast iron bars of suitable length, and at a proper 
height from the floor, placed horizontally, and at 
BuflScient distance one from the other, furnished with a 
doo|r to close that part of the furnace wherein the fael 
is consumed ; and another door to close both the abb- 
pit, and serving as a double door to the fuel-part of the - 
furnace. On each ride of th^ iron frame, on the out-, 
side of the fuel-part of the furnace, should be an open- 
ing, with a sliding damper to open or close at pleasure. 

The purport of fixing the furnace on wheels, is io 
withdraw it from beneath the kiln floor, whenever 
occasion may reopire, such as the time when the malt 
is throwing off the kiln, when it is required to snap 
porter mi|lt ; and faggots are burnt for tiie purpose, 
.which are placed on the floor of the ash-pit, j&c. The 
motive for placing the furnace bars at a litte dkitaoce 
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ftum««cki oHfiBr, ift for Um double pur|KMH» of allomo|er 
the ashee to pait through into the unh-pit, and atoios- 
pherio air to find accoM to the botnlng fuel between • 
thoee bar»« the oxygen of which b neceisary to support' 
its combustion. The furnace^ door is usually left open^ 
ferthepuvposeof allowioga continual and rapid cur- 
i«nt of air to pass between the fire and the crown of 
the furnace f-:part of which air being deeomposed, by 
the intense heat of the burning fuel, its oxygen is im« 
parted to the malt on the kiln, whereby tbe process of 
mellowing is more or less oompleted, and the required 
eolor and ftaTor is also given. The -furnace door b 
shut whe»needM, for tbe-purpose of reriTinjif the fire ^ 
ae the cnrrent of air, which had been previoHsly divi- 
dedy part passing through the- fuel, and part aboTe, is, 
by shutting the door, -directed with greater rapidity, . 
and in larger quantity, through the fuel causing its 
more rapid combustion. The door whicbudeses the ash- 
pit) and series also as a double door to the furnace, 
may be shut, when it becomes reqiy isite to damp tbe 
Are by the exclusion of air. The openings -at each 
side of the furnace are for the purpose of allowing a 
current o^ air to pass through each, which, passing by 
the heated iron plates forming the sides of the furnace, . 
receives firom them beaty which dries and rarefies it, 
increasing its capacity and speed, to carry off the va- 
pour as it rises from the grain on. the hihu The damp- 
ers to such openinga, are for the purpose of regulating 
er excluding the-adaiissionof air. 

It may be the opinion of many that the color and- 
flaTor imparted to malt on the ktln, is effected by heat 
alone }.bnt such is not the case, although heat is the 
agent to effect the impartation, yet oxygen is the prin- 
ciple, .which, being separated from atmospheric air by 
its decomposition effected by heat, combines with the 
grain- by tbe power of affinity % . and that tocb- is th». 
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fact, may be demoDitrated by analofi^« Blood deriTes 
itB color, by the impartation of oxygen to it, in its 
passage through the vessels, contiguous to the lungs. 
Red lead is made by the addition of oxygen to common 
lead, which ad^tion is effected by the agency of heat, 
which effects the decomposition of the atmospheric 
air, in contact with the lead, enabling the oxygen of the 
air to unite with it, by the power of affinity. Iron ex- 
posed to atmospheric air, at common temperatures, be- 
comes coated with (what is termed) rust, which is an 
oxide of iron, the oxygen of the air uniting with a por- 
tion of the iron, and, together, forming a new compound 
substance. And beside these, many other instances of 
the change in color, effected by oxygen, might be ad- 
duced in proof. 

The weight of barley matt, after it is dried, is from 
d6lbs. to 42lbs. per bnshel, made from barley, which 
weighs from 48lbs. to Mlbs. per bushel, making, a diffe- 
rence of about 121bs per bushel* Allowing two gallons of 
malt as the increase per quarter, and calculating the 
weight of the malt dust, at one pound per bushel, the 
loss in weight will be about lOlbs., per bushel, which 
has been sustained by the conversion of bariey into 
malt. To account for so great a loss in weight, I kpow 
of but two causes left; a little difference between the 
quantity of moisture held by barley, previous to its being 
steeped, and malt ^ after it is dried on the kiln ; and 
on the supposition that iiuch difference amounted to 
lib. per bushel, there will be 91b8. per bushel, still 
loss to account for, and in no other way does it ap- 
pear to me possible to do it, than to assign it to an evo- 
lation of a portion of the ultimate principles of which 
the grain was originally compose^, effected by the pro- 
cess of germination. 



CHAP. ir. 



MALTING OF WHEAT, AND BREWING OF 

WHEAT MALT. 

I am induced to include in one Chapter ali the infor- 
mation which 1 am able to furnish, reiattTe to the Malt- 
ing of wheat, and the Brewing of wheat malt, for the 
purpose of concentrating the scanty portion wliich I 
possess, and placing it before the reader in a consecu- 
tiye form. 

The previous and subsequent Chapters have refer- 
ence both to Barley malt, and Wheat malt; but the 
present Chapter to Wheat malt exclusively* 

The very little and unsatisfactory experience which 
I possess, (and consequently can communicate to others) 
as relates to this subject, would deter me at present 
fron^.fumishing even the little which I liave obtained, 
did I not find that so many have gained less, and did I 
not also conceive the subject too important, and too lit- 
tle understood, to render the most trifling informatioa 
valueless. ' 

The very low price of wheat this last malting season, 
(1854 and 18S5,) particularly as compared with the price 
of barley, and the probability of so great a compara- 
tive difference again securing, invests the subject with 
an interest highly important to every Brewer, and has 
already awakened in the minds of many • desire to ob« 
tfdn a competent knowledge of it. There b no doubt, 
that many have tl^is year made one step in advanco 
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'towards the »ocomplishment of their wishes. Bilt 
•knowledge is not to be obtained, without diligent and 
peraeyering research <; and ' many who haye thought 
lightly of the matter^ have heedlessly and intemperate- 
-ly rushed foward to grasp their object-; and because It 
has eluded them, they have as incon^tently and rashHf 
' withdrawn from the pursuit, cencliiding that it was but 
« mere phantom which-^itted before them. <lrhat such 
-was not the «a86r; but, en thecontnury, aiwal nd sub- 
stantial benefit, too< yaluable to be caught at' one leap, 
"I trust I shall be able to show* v. 

First-i^ill wheat malt produce a better, or aa gooi 

a beer as baxley malt:?>-Second-^ill It predtaee more 

<«ittraot!*Third— Which '^W produce most »extraift4. 

t^hUe, or htmm wheai?-Fourth^Whatis the average 

produce df either sort ?—Fifth-'1Pirhat is thecompara- 

'tlTO Talue of barley, to either white or brown wheat, 

'for the purpose of malting}— Sixth-^hat is the pra- 

iier and best method of malting wheat, and brewing 

wheat malt'i 

These are so many questions, whiefa must naturally 
^ccur to themind of every reflecting Brewed; and "I 
regret that I cannot answer every one of them, satis- 
:fhctorily,bot]i to the reader and mysdf. But,Deyer- 
^•iheless, I will try my best. 

To the first question, my reply isrx-^that as far as my 
'^iperience goes, wheat malt \fil\ produce better beer 
than barley malt, provided it is malted and brewed on 
r«n approximation to right principles. I say approldma- 
tion, because I- have never yet seen any wheat malt 
which appeared tome to be made on -right principles, 
• consequently lt'could«ot be prepay brewed. With th<| 
Imperfeet knowledge yet "possessed, <^I have incompe* 
tently brewed wheat malt, whiteh "has appeared tome 
tohave'been improperly or incompletely made, yet oft 
•^fiouparlng Itcproduce a»bMr^ith the.predtie^ «f b«r» 
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ley malt, 1 «hoQMI give it the prefJnneiiee In point of 
flavor, aa many otlierr hawe dkme. Rot tlie chief diffi* 
ciulty which I have met with, (and to me the only one 
remambtg of which I am aware) it, the hrewini; of it, ■• 
af to entnr6 transparency liy the «i<l of Iiini^laM, in 
the space t>f twelve honrt from the time of racking* : 
namely, at the end of a week fh>m the day of brewing. 
Ab relates to any ale from barley malt, 1 find no such 
^ifficalty at the end of a week ; and in fkct 1 have often, 
«t a busy time, sent out, on Saturday, Ale, at 981bs, and 
lener densities, which was brewed on the preceding 
Tocsday, and which has been tapped 4ind partly con- 
mimed the next day, perfectly bright. 

'Brewing and fermenting wheat malt on the same sys- 
tem as barley malt, I find will not produce a similar result, 
«s relates to transparency, twelve hours being sufficieht 
to effect It on Ale brewed from barley malt, and aeventy- 
two to produce the same result on Ale from wheat 
malt 4 hence It Is obvious that the malting of wheat 
requires a different process from that which has been 
adopted. In making such as I have brewed, in order to 
render the same system of brewing adequate to produce 
the some results; or else, that a different system of 
brewing It should be adopted, suitable to the difference 
In the properties of tach . The effect being known and 
experienced, it becomes necessary to endeavour to dis- 
cover the cause, with a view to the adoption of a suit- 
able remedy. The best method of procedure, I think. 
Is to compare the results of an analysis of barley, against 
tliose<of a similar proceas on wheat ; and though fully 
aware, that the accuracy of any statement cannot be 
relied on, as applied to every description of barley or 
wheat, yet such as below is fnmbhed, will, I conceive, 
enable ns to trace the cause, why Ale produced from 
wheat malt, will not become transparent so early as 
Ale fton barley malt. From what author I obtained 
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the ttatement of the analyiit of barley I forget ; but the 
fltatements relative to thp analysii of wheat, are such as 
are stated to have been furnbhed by Sir Humphrey 
Davy ; one applying^ to wheat before ripe» and the other 
after ; but what species of wheat is not stated z — ' .. 
Barley. Unripe Wheat. Ripe Wheat 

Gum - - 5 Gluten - 24 Gluten - 19 
Sagrar - 4 Starch - 70 Starcli . 77 
Gluten - S Net stated 6 Not stated 4 
Starch - 88 

100 100 100 

From these statements, the important conclusion nuiy 
be drawn, that wheat possesses much more gluten than 
barley $ and unripe wheat more than ripe ; and I 
believe that not only wheat, but all grain possesses 
more gluten in its unripe than in its ripe state, and also 
brown wheat more than white ; and that the difference 
in the produce of malt, made from what is termed steely 
and fireo barley, is owing to the presence of a greater 
quantity of gluten in the former, than in the latter. 

On reference to the comparative statement of the 
analysis of barley 'malt against that of barley as given 
in page 35, chap. 1st, it will be found that by the con- 
version of barley into malt, the quantity. of gluten con- 
tained in the barley is reduced fromthree parts (o one, 
in its conversion into malt. 

If right in my conjecture, that Ale produced from 
wheat malt, brewed on the same system as barley malt, 
does not become transparent so early as Ale produced 
from barley malt, in consequence of wheat malt pos- 
sessiug much more gluten than barley malt ; the obvious 
conclusion is, that to produce an equal effect, it is neces- 
sary either to adopt such a system of malting as will 
reduce the quantity of gluten, in each sort of malt, to 
the same amount $ or^ if such is impossible, ot hat not 
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been doae, Uien to endeavoar to abitroct the tapertfu* 
oils qaantity of gluten, obtained by lolation in the 
brewing of wheat malt, after it is extracted from the 
malt. 

What should be the system of making to accomplish 
ibis object, I am not prepared to say y my own practical 
expenence is much too limited, to enable me to speak 
with' any degree of confidence on the subjectf and I can 
only venture to give a theoretical opinion. • 

That the substance called gluten, is, in germination, 
decomposed, arid its carbon uniting with oxygen is ab- 
stracted, and becomes a component principle of a new 
compound, called carbonic acid gas, appears to me 
quite evident t and knowing that wheat malt possesses 
more gluten than barley, the natural inference which 
it appears to me, should be drawn therefrom, is, that 
as there is more work to be done, more time and pre- 
caution are necessary td effect the diminution of the 
gluten in wheat than in barley, by the process of malt- 
ing. 

Practical observation, confirmed by* theoretical in- 
vestigation, has convinced me that the malting process 
of wheat should be much cooler, slower, and more 
protracted, than the malting of barley ; that the fint 
steep should be for a shorter period, and that sprinkling 
on the floor should be resorted to, as early as practicable^ 
and as often as required. 

That the grain should be worked thin and cool upon 
the floor, yet not cold. That every available facility to 
the impartation of oxygen , and the dissipation of the 
carbonic acid gas resulting, fjiould be supplied. That 
the root andacrosplre shouM be checked in its growth, 
without being stopped, and that vegetative life should 
be preserved as long as possible, to afford time for the 
diminution of the gluten, and the increase of saccharum. 

Should a Brewer find it impracticable to reduce the 
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quaatHy of gluten in wheat, by any syiten of maltiiify 
to the Bame« or any -where near the same amount,, ae in 
barley malt, it then becomes neoetsary that he should 
endeaTour to reduce it in thto process of brewing* ; and 
it appears to me that there are two methods best cal* 
culated to effect it :~by long boiling, or by an extended 
fermentation. If ii "was posnble,. by any process of 
extracting the soluble materials of wheat malt, to obtain 
all such as "was desirable, and leayo behind the super- 
fluous quantity of gluten, suclka mode- would be prefer- 
able to either long boiling or an extended fermentation f 
but Imowing of no such method, and conceiving that 
none is likely to be known, I can. only recommend sucl^ 
as appears to me the best.calculated to efi^ct it. 

To an extended fermentation, there b the strong ob- 
jection, that in seeking for early transparency, it must 
be obtained by a sacrifice of fulness and flavor,/which. 
will prove an evil that will moi-e than counterbalance 
the advantage ; the only method left, therefore, appears^ 
to me to be by longier boiling. 

Vfhoever has paid due attention to the subject, must 
know, that the extract of malt, called wort,, is trans* 
f erred from the under back to the copper, an homo- 
geneous fluid<; but that,, as boiling commences and 
continues, its decomposition begins and progresses,, 
proportionately, to the rapidity of ebullition, andtha 
time of its continuance. If wort is occasionally exam^* 
ined in a glass while it is boiling, small particles will be- 
Ibund floating therein, whichupon each observation are 
found to increase in magnitude,.until they have attained 
to a maximum size, beyond which they increase in 
■umber. These flakes are^ 'ix>agu:lated gluten y and the 
longer a wOrt is boiled, tjie greater will be the quantity 
of gluten coagulated. 

There are two motives for the boiling of wort, (al- 
though not many Brewen ace fully awaise of more tha» 



7S 

one^Ty to coagulate a portion of the g^luten extracted from ■ 
-die malt, and to obtain a sufficient quantity of extract 
ftom. the bops boiled with it. 

It is a usual practice with Brewers to boil the second 
wort'longer than the first, and the motive (known or 
not known ) is, that the second wort, containing more 
gluten than the first, needs longer boiling to separate 
H by coagulation. And the reason why the second wort 
contains more than the first, is because the gluten is not 
-80 soluble as the Saccharum, and fecula ; and that whicli 
is most soluble b first extracted. 

In the Chapters on boiling and fermentation, I shall 
enter more fully into the subject. 

If therefore Wheat malt contains more glnten than 
barley malt, the wort therefrom will also contain more ; 
and if the difference in quantity is not abstracted by 
coagulation, then there must be more left to be got rtd 
of by fermentation. And if the Brewer abstains from 
getting rid of it by fernSentatioD, lest he should lose 
the desirable fulness -and flavor, which his customers 
require, then he must expect it to remain, as a prevon* 
iiwe of early transparency. ^ 

In boiling the wort of wheat malt, a longer period 
than the wort of barley malt, for the purpose of coa- 
gulation, care should be taken not to boil the hops too 
long, lest the terrene bitter should be extracted. They 
may be put into the copper at any period, before the 
time allowed for boiling expires, as the judgment dic- 
tates. But more on this subject will be found in the 
8th Chapter on Hops. 

As long boiling wastes both time and fuel , there is a 
|N>werful inducement to save both, by an adoption of 
the best system that can be devised in the malting of 
wheat, with a view to the diminution of the gluten in 
the malt house, rather than in the copper, and the 
latter should only be resorted to as a remedial mea^ 
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6are« in case it could not be, or has not been, effected 
in the former. Another powerful motiye to an ende»* 
your to effect this object in the malt boube, rather than 
in the copper, is, because in the latter the gluten coagu- 
lated is of no value, but in the malt house it may be 
converted into the valuable materials of Fectda fUi4 
Saccharum. 

I have before stated, that brown wheat contains 
more gluten than white wheat) and I hav^eiiesi io 
state, that as for as my own experience goes, tlie aver 
rage produce of white wheat malt is about 131bs« moine 
in density per quarter of malt, than can be obtain^ 
from brown wheat malt. And as the general d^ereaoe 
in price between white and brown is in no way eqpal 
to the value of the extra produce, and an the produce 
contains less gluten, there is a double motive fbrgiv- 
incr it the preference. 

Having pointed out the, sole unremoved difflcultf 
which I have met with in the brewing of Ale from 
wheat malt, equal in quality in every respect to such 
as I have produced from bariey malt, and having given 
theoretical views of what should be the means used to 
obviate it, I will next proceed to answer the seeond 
question. Will it produce more extract } 

The best reply which I conceive I can give* wi)l be 
found in the following memorandumt relative to a we^ 
ting of wheat, and a wetting of barley. 

On the 25th December, 1833, wet 19 quarters, U 
bushels of wheat, which was bought for 20 quanters, 
imperial measure. The wheat was imported from Dorr 
setshire, and weighed 651bs. per bushel. Jhe principal 
part was white, with a small quantity of brown a^^d 
with it. It was very dry and swelled very much in tbe 
cistern ; it lay in steep 64 hours ; nipped early ; was 
worked all through in mild wet weather ; worked thia 
on the floor ; rakec) very much in its early stage, inWead 
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ofmoeli tnrnin)^; dried in halves; fir»t thrown on tbe 

kiln, January 10th, 1834, E, 7 : thrown off kiln, Jannary 

lltb, E. 11^. I 28j^ hours in drying. The other half waa 

then thrown on, and came off January 13th | in couch 

and on the floor 14 daysy came very mellow to the 

kllfty bat coiwidehibly moulded f thrown off the kiln In 

a heap by itself. Laid to cool and mellow till Januai^ 

STth, and Sltt, 1884, and was then screened and mea» 

sored op. Quantity of wheat malt, 31 quarters, 9^ 

bosheb, weif hing 47|lhs per bushel. Quantity of malt 

ctust, 9 bushels 1^ g^allon, weighing SOlbs* 

January 39th, 1834 ; brewed 10 quarters of the wheat 

malt, mixed with 10 quarters of barley malt,. of the sea^ 

son, 183S>3, which weighed 40ilbs per bushel. 

Produce in Raw Wort :— 

lbs. thi. lbs. dM. 

First wort, 31 barrels, at 55 6 per barrel is 1103 6 
Second do. 27 do. at 28 3 do. is 764 1 

Third do. 87 do. at 10 5 do. Is 883 5 

Fourth do ^ do. at 2 1 do. Is 59 8 

IbstlM. 

Diyide by quarters of malt 20)2811 0(110 5 

Produce in boiled and return Wort : — 

Ibfl thfl. Ibfl, ths. 

56 Barrels (^XX Ale at SI 8 per bl. is 1780 8 
9i do. of Table beer, at IS 5 ditto, is 128 2 
9Hh do. of return wort at S ditto, is 85 5 

lbs. th«. 

Divide by quarters of malt 20)1994 5(997iprq 

Extract of wheat and barley malt \ Raw ext. Boiled ext, 

(mixed) perquar. 5IIO 5 99 7| 

which multiply by quarters of malt ..20 20 



2210,0 1994,5 
Deduct fVom which, the produce of \ 
10 quar. of Barley malt, at 97 lbs./ 
per quar. , in raw extract , and 831b» \ q,,« « ««« (. 
per quar. in lioiled extract, which/ ^'"»" **"»" 
Was round to be the average extract % 

of such malt, in previous brewing^s. J 

DHide such residue by the 10 qs. of wht mt . 10)1240.0 1 114,5 

which Itavsi tbe prodsce of tbe wt.mt, pr. y. 124 111.4 J 
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T\> ascertain the quantity of extract obtainable, «• 

per quarter of wheat, agrl^eable to the ahove produfct, 

as malt— 

Multiply 111 4i 

by 21 quariB. 2^ but. 

-vi^ch divide by 20qrs Drbeat 20)2375, S(118lbs. 7i tentiM 
extract per quarter of wheat. 

•The XX Ale from the above brewing was ^ attenuated 
.» lllbs. 5tbB« per barrel, l^ebruary 7th, 1S34, distilled 
three quarts of it, which yielded 12 (liquid) ounces 
(20 ounces to an Imperial pint) of Spirit, at 5.5 per 
Cent, over proof; equal to 40sc>* 2qts. O^pt. per 100 
gallons at proof. ' ^ . 

By calculation it will be found that, at the computed 
rate of production by- distillers and .the Excise, (one 
.gallon of proof spirit for every 5lbs. of attenuation) the 
product should have been at the rate of 11 galfons of 
Spirit, per 100 gallons of Ale-; and allowing for waste 
and inaccuracy, it most likely was so. 

iProm distillations of XX Ale from barley malt, free 
from any acetous acid, I have invariably found the 
product correspond with that realised from XX Ale, 
•brewed from wheat and barley malt, mixed; and I am 
satisfied that the prevailing opinion which exists, that 
' beer brewed from wheat malt is more intoxicating 
than that which is brewed from barley malt, is not cor- 
rect; provided the beer brewed from each is of the 
same density, and attenuated to the same extent ; but 
is perfectly correct, as relates to an equal length, drawn 
/from an equal quantity of each malt ; for as the wheat 
malt yields the most-extract j( it consequently yields the 
most spirit. 

The brewing as aboye was for running guile Ale, and 
the remaining quantity of wheat malt for Store beer, 
the extract from the latter being by the same mode of 
computation, about 2lb6« per quarter less, whieh differ- 



77 

ence may be accounted for by tbe g^reater extent of 
coagulation consequent on lonj^er boilin^^, and Ion by 
absorption of hops, consequent on tbe use of a much 
larger quantity* 

I most next request the attention of tbe reader to tbe 
following memorandums relative to tbe particulars of 
a wetting of barley, as a contrast to the wetting of 
wheat. 

January 14th, 183i, measured into the dstern, 19 
qnarten, 7i bushels. of barley, from Poole, Dorsetshire, 
weighing 541bs. per bushel. Skimmed tbe Cistern, 
produce about a bushel $ M.9 steeped ; remained in steep 
€0 hours ; first kiln thrown on February 1st. 1834. 

February 24th, 1834, the whole of the malt from the 
above was screened and measured up ; and tbe produce 
in malt was 19 quarters, 6^ bushels, which, with the 
bushel of skimmings, was just equal to the wetting. 

An imperial bushel of the malt weighed 41^lbs. There 
was 6^ bushels of malt dust therefrom, weighing iS4lbs. 

March 5th, 1834, brewed the above malt, made up to 
90 quarters from a heap of new malt of about tbe same 
quality. 

Produce in Raw Wort:— - 

lbs. ths. Ibtt. tht. 

Fbrst Wort 26 barrels at S3 S per bar. is 8€5 8 
Second do. 28 do. at 27 4 do. is 767 2 
Thkd do. 26 do. at 9 2^ do, is 240 5 
Fourth do. 32 do. at 4 do. is 128 



— — — Ibs.ths. 
Divide by quarters of malt - - 20)2001 6{10Q U 

Produce in Boiled and Return Wort :— 

B8.Fs.Gs. lbs.ths. lbs. ths. 

41 D of XX Ale, at 33 7 per Bar. is 1381 7 

18 2 Oof Table Beer, at 12 3 do. is 227 5 

32 of Return Wort, 4 6^ do. is 148 8 

lb«. ths 

which divide by 20 quarters of malt 20)1758 0(87 9 
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To ascertain the quantity of extract obtainable, aa 

per quarter of barley, af^eeable to the above prodnet 

at Malt:- 

ILm*. ths. 

Multiply 87 9 

by 19 qrs. 6^ buab. of mai^ • 

Divide by qra. of barley 90)1741 5(871be, ext. per qntr- 

ter of barley. 

The half bushel short in the steeping of barley wai 
made purposely to correspond irith the deficieiieyin 
-wheat. 

Swan's Saccharometer, made by Mr. Joseph lAmg^ 
No. 20, Little Tower Street, London, the same in prin* 
ciple and results as the Saccharometer made by Messrs. 
Dring^ and Fag^e, Tpoley Sti'eet, Lopdon, wos the in- 
strument used on each occasion ; and to which applies 
every reference as to density that has been and will be 
made in the previous and subsequent pages. In fur- 
nishing these two examples, for the purpose of showing 
the difference in the produce of wheat malt, "Bnd bar- 
ley malt, it must not be for one moment thought that 
they are given as a proof of standard difference, or as 
a proof of the average amount of extract, obtainable 
from either sort ; for on reference to the weight of 
both, it will be found much above an average of years. 

The third question I have already answered, by the 
statement, that in practice I have found that white 
wheat, converted into malt, yields a greater and bettei' 
extract than brown. 

To the fourth question, *< What is the average produce 
of either sort?" my reply is, that the average produce, 
in my own practice, has been on wheat malt, brewed 
in three different years ; and on barley malt, brewed 
in the last four successive years, as follows :— white 
wheat malt about lOSlbs. per qr. ; brown wheat malt 
about 961bs. per qr.; and barley malt about 851bs« per qr. 
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To the fifth qiMftion, aa relates to the comparative 
value of barley malt, to white wheat malt, and brown 
wheat malt, I must refer to the precediag- observationt 
relative to the quality of the extract from each $ and 
have now to uflfor a few remarks, on the comparative 
value of each, as relates to the quantity of extract ob- 
tainable. If there was no duty on malt, or the duty was 
charged on all grain steeped, at one amount, in its dry 
state, previous to wetting, deducting for skimmings, 
there would be one difficulty less in the way of msking 
aa accurate calculation. 

But as the case stands, we must be content to take 
the experience of an average of years, to arrive at the 
average difference in the amount of duty paid on wheat 
malt, and barley malt ; and by adding that difference 
to the legal duty of 90s. 8d. per quarter, we come at 
the legal charge of duty payable on wheat malt. This 
I have done, and find the average difference of duty 
paid between each sort, in three years, was 2s. 8d* per 
quarter, which adfled to SOs. 8d. the legal duty, will 
make the comparative duty on barley malt, SOs, 8d. 
and on wheat malt, 23s. 4d. And by taking such an 
amount, should it be above the experience of others, 
they can on reference to the annexed Tables, make 
such deductions as they think proper. The average 
increase in making may be fairly stated :— white wheat 
5 gallons per quarter, brown wheat 4 gallons per quar- 
ter,' barley 2 gallons per quarter. 

Having furnished the most correct information which 
I am able, for the purpose of affording materials for the 
basis of calculation in constructing the following Tables, 
and cautioning the reader not to rely on them as ac- 
curate, but an approximation to accuracy ; 1 next pro« 
ceedtoshow the purport of, and the method of pro- 
cedure in, their construction. 

The purport of No. 1, 1 and 3 Tables, are to show 
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the relatWe value of white wheat malty against btx>wii 
wheat malt, or barley malt, or either sort, against the 
other ; and are constructed without reference to duty, 
on the supposition that such Tables may be of service 
to British Brewers, at some future period, should the 
duty on malt be removed ; or immediately so to the 
Foreign Brewer, who may not be subject to the pay- 
ment of duty. 

The purport of No. 4, 5 and 6 Tables, are to show 
the relative value, with the duty charged on each. 

On the data furnished, the quantity of extract ob- 
tainable from a quarter of each sort of wheat and bar- 
ley, manufactured into malt, including the increase, 
will stand about as follows :~ 

White wheat 116lbs per quarter 

Brown ditto 102 ditto 

Barley ditto 88 ditto 
Taking the lowest price of white wheat at 40s. per 
quarter, brown wheat at 35s. and barley at 20s. per 
quarter, and adding 4b. per quarter to each price, as 
the expense of conversion ioio malt, for the first set of 
of Tables ; and adding to such amounts the respective 
duties on each, for the second set of Tables, we have 
ai^he basis of computation 

White wheat. Brown wheat. Bariey; 

j^ s. d. £ 9. A, j§ 8. d. 

Cost per quarter 200 1150 100 

Expense making 040 040 040 



Duty 



The next process is to ascertain the cost of lOOlba. 
extract from each sort of malt, calculating on the ave* 
rage produce, and cost of one quarter of each > indad* 
iog the increase, as above. 
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# B d Wliito Wb«at. £ a M 

irU61tt«.cott8 4 vhat wUl IOQUm. cost ? am. 1 ITIA 
If I16llM.do. S 7 4 do. do. lOOlbs. do.? uu. S 18 0|. 

iP 8 d Brown Wheat. iP s d 

iri09UM.caatl.l9 4whaiwU1100lbBCQttraiM.l 18 H- 
If lOSlbo. do. 3 S4 doif do. KKMbsr do. > mm. S I Ik 

£ B d Barley. jf b d 

lf88lbB.coBt 140 what wiU lOQIbB. oort K ant. 1 7 S| 
K 881bB. oett S # 8 do. do. lOOIbai do. ? ana. » 10 9^ 

The folio wiog Tables appeas to me bo plain and obH- 
euBly flimple aa to reqoire no explanation, and altbaii|rb> 
not to be depended upon, as furnishing such results aa 
may be by every,, or any person, invaniably sealised^ yet. 
are well calculated, 1 trust, to afEnrd the means of jndg* 
Ing which species of gcain is most profitable te purchase- 
as relates to quantity of produse, agreeable to the mar» 
ket price of each. 

One example may lerre lo show their use. The- 
prices of whiie and brown wheat and barley. In the* 
market, may be> 45s. 40s. and 96s. and the 'brewer ia- 
desirous to know which will afibrd him the most profit 
as relates to the quantity of produce.ef each^ in order ■ 
that he may bo governed in making his purchase for 
the purpose of converting either sort into malt. If n» 
dbty b payable en malt, he must refer to the first ce* 
Inmns of each Table, No. 1, 2 and S^ and find the several 
prices named and against each he will find, in th» 
third columni, the leveral costs of lOOIbs. density eT 
«itract from eaoh, to be 4Ss. 2)d. 4Ss. l^d. 44k SyL 

But if malt is •nbjtect to a duty in ratio of the ansemit 
ealculaled> he must then refer to the first celumas or 
the several Tables, No. ^ 5 and 6, for the prices of each 
•ort of grain, and agidnst each, in the third columns^ 
1m will find the several costs of lOOlbs, density of ea»- 
tract flmn eaob^ to be 0Ss. 4^. 6$#«iid 67f. Hd. 
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'Whatever may be the indications oT the Table*, m 
<relateB to the eomparative value of each sort of grata 
for the fMirpose of Malting and Brewing*, bearing in 
^mind the data on which they are calculated, the Brewer 
should take into consideration, the relative quality of 
«ach species of f^rain that may be offered him ; the 
iLOowledgpe acquired by his Maltster, of the process of 
maitingf each ; and his own, as to the brewing of either 
«ort of maltt^ie may^nake ; and draw such concluskMia 
from their indicatioiis as best suit his views. 

We next come to the sixth and last quetftioii pro* 
posed. ** What is the/proper and best method of malting 
wheat, and brewing whf at malt?" 

▲s relates to the proper and best method ofmaltiog 
wheat, I have stated my inability to furnish any satis- 
factory practical information, for want of sufficient ex- 
perience, and have stated ^ny theoretical views of the 
flttbject, and-repetition must be unnecessary. 

I feel quite incompetent also to give conclusive and 
aatisfactory -practical information relative to the brew 
log of > wheat malt, either in a state of admixture with 
barley malt,- or alone, on the same grounds ; but as such 
•ms I can give on a subject so little understood may 
prove serviceable to others, i am prompted to furnish 
it. 

I hav« before stated that wheat possesses more gluten 
Ihan barley, and such being the case, if its reduction 
in the process of malting is not effi^ted, so as to leave the 
mnount possessed 'by wheat malt, the same as by bar- 
ley malt, the process -of -first mashing proves more diffi« 
cult, and the goods more Hkely to set, in proportion to 
the difference in quantity of gluten possessed by the 
former above the latter; . 

Wheat malt being heavier than barley malt, yet the 
husk thinner and lighter, it lays closer together in the 
faash tun, and its several parts are less accessible, by 
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the maihiag menttnium f it becomes therefore neces- 
sary to adopt precautionary measures to prevent the 
setting of the goods, whether wheat malt is brewed 
alone, mixed with barley malt, or any other substance. 
I have brewed wheat malt with barley malt, in the 
proportions of one fourth, one- third and one-half of 
wheat malt i with coarse bran in Taried proportions •{ 
and without the admixture of any other substance ; and 
•have never experienced any difAculty in getting the 
wort from the goods, although 1 hove heard'others say 
that they have met with much difficulty, when they 
-hare only used« -small quantity of wheat malt mixed 
•with barley malL And I conceive myself indebted for 
the invariable success I have experienced in brevnng 
it under every circimistanee, to the choice of a right 
first mashing heat, as enabled, by the arithmetical 
-fliode of calculating it, as detailed in the 5th. Chapter, 
under the head of ** First mashing heat." 

I have never met with any difficulty in brewing 
'Wheat malt, ground with stones, but prefer its being 
crushed belween rollers. 

1 have pursued the same system of brewing wheat 
'malty in a mixed or unmixed state, as barley malt, 
agreeable to the method detailed in the succeeding 
-Chapters, with the exception of boiling the worts 
"longer, and pitching the tun with less yeast. The ex- 
4ra time of boiling, and the difference in the quantity 
^f yeast, cannot be subject to any rule, but must be 
'Voided by the Brewer^s judgment. 



CHAP. ni. 



CHE QUALITY AND STATE OF MALT FOR 

BREWING. 

Having in the -fint chapter ^* on Maltinj^r,*' eildea- 
Toured to inipaft some useful information to Btewisn 
'^ho make malt for their own 'consumption) it appears 
to me, that a few hints to those "who purchase nialt^ 
-«lther Anom choice or necessity may be acceptable, and 
to which a separate Chapter may, "with propriety-, be 
devoted. 

Asa general rule^ I conceive that the Brewer, who 
is a purchaser c^ malt for bis own brewing, is labotaf- 
\ng imder several disadvantages to wliich the Brewer^ 
making for his own consumption, is not subsfect. 

But as on 'exception to that Rule, if a Brewer has 
not a sufficient knowledge of the process of malting, as 
to be enabled to judge whether or^ot the maltster lie 
employs is able or willing to make him good iiiali, or 
•cannot really engage a man who is able or willing, then 
be Aiay probably purchase to more advantage, than he 
can manufacture for himself; or should he not be able 
to make sufficient for his annual consumption, during th-e 
proper maltins^ season, it will be better for him to obtain, 
by purchase, the extra quamtity he needss of such malt, 
as has been properly malted in the right season , rather 
than commence malting before the grain is in a fit state} 
or continue after the weather has become too warm, for 
the sake of saving the diflferefice in the price, at which 
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b»€f^^.nii^0 aod pprcliM^ at; b«c«Me he will find that 
BU^t thus porchaseflr wiU most probubly yi«ld atmucb. 
Bopre^ and a^. much- better produce > as will compeosate 
for the difference in the cost» 

A Brewer who makes malt for his own ceasumpttouy. 
has Jm ey^ to thQ quality and quantity of the product 
in the mash tun« But the Maltster who makes malt for 
sale, has ^ view to the product by measure. 

Thfe formei works his grain cool, steady, and short ;. 
the latter, warm, hastily, and the back to the extreme^ 
The former dries his frain slow, fi^radual, and home i and 
pale, or amber, or a point between » as his Trade re- 
quires s the- latter quick, and therefore dry without^, 
and raw within, nor forgets to bleach and sprinkla to 
improve both appearances and measurev 

The former screens his barley,, and extracts th^ light 
gndnp, &e. before he wets»of skims his cistern well ^ 
the. latter takes do such pains and trouble* 

The former buys the choicest barleys %. the latter is 
not so nice or scrupulous. 

If the former cannot purchase well at home, as re* 
lates to price and quality, he frequently imports from 
dlbTant Counties ; the latter seldom or ever does. 

The Brewer who buys his grain well and converts it . 
into good malt, saves not only the difference in price,, 
between its cost and what he can purchase it at of a 
Maltster, but he commands a malt of such a quality, at 
he cannot purchase at any price i and on which no well 
disguised trickery may have been played* 

ThesQ observations apply well to pale malt, bat with 
peculiar force and propriety to blown brown n&alt, mar 
Bitfactured for home use or sale. 

In one season upon premises belonging to. a Brewer,. 
I have known the average increase on the pale malt, 
made during the season, was two gallons per quarter^ 
and thei UTierage increase upon blowq brown maU^ft 
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three busbels two gallons per quarter, and both nMute- 
with a view to the bett profit, in the mash tnn. What' 
would have been the difference, if such had been made * 
tor sale i 

The average cost of the pale malt per quarter, waa 
fiSs. SJd* and the average cost of thebnmn, from the ■ 
•ame barley, was 41s. 9d. per quarter. 

The brewer who makes bb own malt can, whenever 
it may be requisite, pa^s hb malt over the kiln, for the-, 
purpose of freshening it, incase it is become slack, or 
giving it more color, in case his Maltster may have 
failed to give it sufficient} but the purchaser only of 
malt, might not be able, or without much inconveni* 
ence and expence, be able to effbct such salutary ope* 
rations. 

In the Spring and Summer months, when fermenta- 
tions are difficult to control and check, and when . 
beer cannot with facility sbe furnished to the Public in 
a clean and perfectly transparent state, the passing of 
the malt over the kiln, and the addition of as much 
colour to pale malt, as will place it in a medium state» .. 
between pale and aipber, will assist the brewer moat 
materially and beneficially, in effecting so desirable 
an object. 

A brewer who makes his. own malt, can cause a 
change of the steep water,.as often as may be requisite^ . 
todiRprive barley of that foetid oleaginous substance, 
residing in the external skin, and with which the steep 
water is so abundantly impregnated, which is evidea* 
ced by the change in color, and the unpleasant odour |.. 
and thereby avoid an impartation of it, to the wort in 
brewing ; but as a Maltster for sale is perhaps not aware, 
of the liability of impartation, or may be regaidless of It,, 
(as his malt would not be improved in its appearance 
thereby, consequently would not sell the better for it,y 
he, therefore, will not submit^ to the consequent labomr. 
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Tire B#ewer ^ei>» who is a purehaser of tnettimlf;* 
■landB not upon an equal footing witli the Brewtrr 
who makes his owa and adopts the host system, et* 
maltin^^. 

It is this empyrenmatic oil which gives te fprai»* 
spirit its unpleasant tiRoll, vrhen4he Di&tiller*s grist is^ 
eomposed of a large portion of unmaited barley, endl^ 
Ibnns the strong eharacteristios of Feints, which, is the- 
last produce of spirit in distillatioiK 

The Brewer who manufactures his -own malt^ ma^- 
•ppropi^iate his iSni, and latter wettings, or any inter- - 
Mediate wettings, which may not prove satisfactory, to* 
the manufacture of amber, or blown brownv nuUt, hut * 
which in some Counties is never done by the Maltster - 
who 'makes< for Sale, eonsequently, the purchasing. 
Brewer obtains that t^ecies ef malt, for ale brewings . 
'which the other avoids ) and whether or not a Brewer- 
brews Porter, he ^ an always ensure a sale of it^ and* 
pjrobably to a greater adrantage than bi'ewing it. 

It is well known by those who are conversant with« 
nailing, that the first few wettings of barley do noU 
•8 a general role, produce malt of m good quality, as 
euch wettings which are in work', when (what isr eallcd) ' 
*' the House is in good working order/' Agaii>, severe • 
or excessively mild weather, or some other untewaniv 
elrcumstan^e, may, in the course of the seasoe, caaae 
m wetting to come to the kiln in bad condition, and the 
Brewer who purchases a stock- of barley, te make BMilt 
#qual to the year's consumption, is often overtaken by 
warm and unseasonable weather, previous te the ter- 
nination of his malting operations, and in such case- 
ke finds it advantageous te dry off, for brown mdi^.. 
lastead of pale, 

▲ Brewar who makes bis own malt, purehase* bie» 
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ftarleyy >ind manufaehires it into mait, ki the^ame ifn* 
the Maltster does, who makes it for sale* The latter 
makes it for a natural and reasonable profit, and often 
obtains an unnatural and unreasonable profit, at a time 
frhen malt experiences an advance in price, resulting 
from some adyentitious cause. The purchasing Brewec % 
pays hpth the teaionable and unreasonable profit- * 



BREWING. 



CHAP. IV. 



GRINDING OR CRUSHING. 

Much diTenity of opinioo prerails reladTe to Hie bMt 
mode of prepariof^ {he malt for infuikm in the maali 
inn. Some believe it is best to pais malt through rdl« 
len, which, by pressure, break the skin, and flattening 
the grain, and destroying the attraction of cohetioOy 
among its parts, presents a large, yet connected surface 
of soluble particles to the menstruum administered^ 
Others imagine that grinding is preferable, but yet 
differ in their opinions as to the requisite degree of 
fineness in grinding. 

Sucb opinions remind me of the tale of the Trarel* 
lers.and Caraelion { and part of the same reply may 
with propriety be given, ** you all are right, and all 
d^e wrong,*' for a diversity of circumstances^ occasion- 
ally render each mode the most desirable ; and I am of 
opinion, that no Brewer should be without stones to 
grind, and rollers to crush, in order to use either, as 
circumstaDces may require. 

But as. a preliminary step to the attainment of an 
experience, sufficient to direct the judgment, it is ne- 
cessary to take a view of the different qualities and 
state of malt, which come under the Brewer^s opera- 
tions. 

The Brewer*! object is to extract by solatlon, and 



■cpTitn Drom other substances, th« saccliai-uin anid Te- 
«cuia«f the malt^'with a sufficient portion, and no more, 
<'ef Ustglutea. Care is requisite that he does not defeat 
'thb object, by-extracting the fecula in an insoluble, 
instead of in a dissohred state, as is -frequently done, 
'^ too low mashing heats< (in a mode similar to the ob- 
ttaioment of fecUla, in Jtbe making of starch); and also 
^'by dissolving^ too much of the gluten of the malt, by 
rtoo high mashing heats, and thereby causing such an 
i intimate combination of the sacchanvn and fecula with 
4he gluten, making a tluek and glutinous cbmpoand, 
>ai ^cannot be separated from the malt, and thereby 
;ireadering the whole contents of the mash tun,^t on^ 
•lor food to* cattle. 

But the cause of these eyils, are not to be attributed 
>4o a defect in the mode' of 'grinding; or to grinding, 
I'instead of crashing between rollers, or the rererse-) 
vbutto the application of an improper extracting heat. 
"Kevertheless, if too high, er toolow a heat is taken, 
^crushing or- coarse grinding may save a wort, which 
'"Otherwisewould'haye been lost. ^ . 

To suc^ .Brewers as have uQt an experience a|id 
^knowledge, sufficient to dictate to'them,>what mashUig 
>'heat is 'requisite, upon a previous examination of the 
ffinalta coarse grinding or crushing, must be to them the 
'•afest mode; because the particles, not being so mi- 
'^autely'-divided, the effects as ^(escribed, arising from 
«4oo low or toohighheats, are not so likely to ensue. 

Those who from defective mechanical arrangements 
-rvostain a very considerable loss of sacchanira and fecn* 
«^1a, which is. borne away by the air, when in grinding 
'the particles are too minutely divided, will find crash* 
4sig-or coarse. grinding preferable. 

But with such as have «. competent knowledge oflhe 
s%rewing business, and possess the means and diipdti* 
<ti«i'to make •'the ^seceiaary mechanical -amaogenMBti, 
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^either crushing, high or iow grinding, woiiid be retorteil 
'-'to» according to the state and quality of the malt. 

Malt well made, and not damp, is perfectly free and 
. puWemlent, and coarse grinding or crushing effects a 
sufficient suhdivbion of its component parts, as to ena- 
ble the menstruum to di<isolve those which are soluble, 
and is preferable to low or fine grinding, as it prevents 
the loss of so much sacchamm and fecula, which the 
*. greatest mechanical conveniences cannot entirely pre- 
' yent. But malt, which is slack, or of bad qualify, pos- 
sessing' but little sacchamm and fecula, or part of its 

■ fecula, not converted into sacchamm, which, by a good 
^ process of malting, might have been, a low grinding of 

•uch is preferable, if a suitable mashing heat b taken: 
but causes a greater liability of setting the goods, if an 

'Improper heat is taken. And such malt, I imagine^ 

-would also be somewhat improved, if, after bring 

:.ground low (fine), it was in that state exposed awhile 
to the action of atmospheric air, therefrom absorbing 

-oxygen, and thereby increasing the quantity of sac- 

• charuro. 

Although I am an advocate for the occasional use of 

■'Stones, either for coarse or fine' grinding ; yet I wish it 
to be unde^tood, that 1 most decidedly prefer cmshing, 

'unless malt is unavoidably of bad quality, or in a bad 
state, as to keeping. But grinding should ever he re- 
sorted to as a remedial expedient, for an unavoidable 

•^evil ; and not as a preventative or curative. Every 
Brewer should take care that all the mechanical and 

■ other arrangements of his Brewery are made on right 
>principles ; that he obtains good grain for malting, or 

good malt, by purchase, if it is to be got; that he 
causes it to be well malted and well preserved, after it 

>Ss malted ; and he will find that when such measures 
can be, and are pursued, that crushing hb malt for 

-maibing will 1)e the best method. 
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The proper mechanical arrangementi for cmaldiii^ 
er g^rinding, should comprise one or more bins, to recciye 
the whole malt, placed a suflEicient height above the 
rollers or stones, so as to allow the malt to pass from 
the bins to the rollers or stones, over inclined vrire 
screens, so arranged and connected with the machinery 
of the mill, as to separate the whole of the malt dost 
and any extraneous substances mixed with the malt 
from it, without the necessity of any previous screening 
by the usual malt-room screen. 

The malt should next pass from the rollers or stones 
into a ground malt bin, placed sufficiently high above 
the mash tun, as to admit of the malt running into it, 
by a covered shute, &c. Such an arrangement vrill save 
much manual labour, and much of the very best por- 
tion of the mal^, of which too much is frequently lost 
by grindlDg into backs. 
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CHAP. V. 



FIRST MASUING HEAT. 

Thm Bialt being prepftred for infkiaion, the fint proc ee t 
» the preparation of the menstruum (water or retatf)i 
wort), at a suitable temperature, for the purpose of 
disMliiBg those soluble materials which the malt cod- 
tains. And truly important indeed is this first step in 
the process I For on the suitability of the temperature, 
of the mashing menstruum, in every stage of mashing, 
depends the successful issue of the process; but more 
particularly as relates to the first mashing heat. 

The reader has already been apprised, that malt con- 
tains several substances ; and it now devolves on me to 
stale that, as a necessary prelude to the production of 
good beef, it is requisite that the whole of the sac» 
charum and fecula, and Imt a portion of the gluten, 
which malt contains should be extracted. To obtain 
the whole of the saccliarum and fecula, and but a part 
of the gluten, a certain temperature of the mashing 
menstruum is necessary, to completely dissolve tha one, 
and partially dissolve the other. 

' If it was possible, in common practice, that a Brewer 
could ascertain the exact quantity of each ofthe con- 
stituent substances of the malt which ho brews, at 
each successive brewins^, then it would be truly desira- 
ble that he should endeavour to find out what propor- 
tion of gluten he ought to extract from the malt ; and 
in the next place, what would be the most suitable 
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mashiniT heat to effect bis purpote. Sach aD-attaSi»»- 
ment mig-ht conititute the possessor, the master of a^ 
compleat and perfect system of malt extraction ^ but 
if analysis is the only medium, to the acquisition of. 
such a knowledge, it must be obviously plain, that the 
cost and labour of the obtainment would not be com* 
pensated by an adequate value in the result. 

Althougrh I.am perfectly aware, that to endeavour r 
to attain to a perfect system in the production of many 
manufacturedarticles, may not ensure a profitable re, 
suit, it does not follow that it may not be highly ad* 
TantageouS to a manufacturer, to push improvement to^ 
the point where advantagfo ends, and loss begins ; but 
such endeavours should be under the control of a. 
sound judgment. 

The generality of writers on the subject of Brewing, 
furnisit their readers with the information, ,that the- 
first mashing heat should be from 160 to 180 degrees^ 
but they give no reason why it should be so. They very 
easily and conveniently furnish a scale sufBciently ex- 
tensive to err in; but they yield ho proof of 'the con* 
sequences of the errors which may be' committed* If 
a Brewer, relying on such vague and unsatisfactory 
directions, conceives It quite immaterial what may be- 
his first mashing heat, provided he heeps within the 
prescribed limits, he must ncdessarily sustain a very 
considerable loss of extract, frequently ; and be subject 
to continual variations in the quality of his beer. He 
may possibly take his heat at 160 degrees, when it 
should be 180 degrees; and again, at 180, when it 
should be. 160. And what is to prevent him Irom so- 
doing? At all events, it cannot be by any infonnatioi& ' 
(worth receiving), which any such authors furnish* 

I believe that very many Brewers make it aa invari- 
able rule to mash with water or return wort, at one 
heaif the first ma8h» all the year round, and at tbo 



temperature of I70 dc/rees or thereabout, cbootiag {t 
a» a medium between the extremes of the scale fur- 
nished ; and, in the absence of a satisfactory knowledge 
of the subject, they doubtless do rlg^ht* 

But more accommodating than-snch authors, I g^ve a 
scale, as will be seen by the following Tables of mashing, 
heats, exhibiting an average diiTerence of about 49^ be- 
tween the extreme points. And if I was merely to stat» 
that the first mashing heat should be taken from 155 de- 
grees to 204 degrees,, and the same principle was to be 
pursued by my readers, relying on the correctness oC 
my asseriion, as is done by many of the readers ■ of 
other authors, 1 should expect more anathemas than, 
blessings for the statement. 

Destitute as we are, and possibly ever may be, of the 
means of ascertaining, with sufficient practical facility », 
the quantity of each of the component parts of the 
malt to be brewed ; and from such data,, to determine 
the most suitable first mashing heat, so as to dissolve 
the whole of the saccharum and fecula, and a proper 
proportion of the gluten, we must have recourse to the 
best practical means of judging which we can obtain ;. 
and on which I now propose to make a few observa- 
tions. , 

Some of the same authors, to whom I have before 
referred, inform us, ihat if the first wort comes down, 
from thci mash tuo, into the under back, at from 144 t«t 
150 degrees of heat, when about half-down, it is a 
decided proof, that the fir»t mashing heat was cor- 
rectly taken. 

This fact is founded upon the results of a long st&nd- 
ing experience, and upon the observAtions of those, 
who have found that when the wort has so come down, 
that the malt has then yielded a good extract, &c. and 
the beer produced has proved good. Biit although it i* 
dimbtleM very pleasant to know when we have doiur 
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righty It wonld unquestionably be much more pleasant 
and profitable to know at all times bow to do right 
before hand, instead of merely knowing it after that 
we have so done. 

As relates to the first mashing heat, I feel much 
pleasure in being able to say, that I have discovered 
the means to tell a priori, what should be the first mash- 
ing heat, that will ensure the worts coming down at 
from 144 to 150 degrees, or any other Ifeat ; and I can 
truly say, at the end of about 20 years' extensive prac- 
tice, I never remember to have found the first wort 
from any Brewing, in which I have been engaged, 
running off at a heat beyOnd due limits on either side, 
when about half run down. And the means by which 
so desirable a result is obtained, it is my province now 
to disclose. 

A little reflection must convince any one, that if a 
quantity of water, (say) at 180 degrees of heat, is ad- 
ded to a quantity of malt; aud the resulting wort 
comes off at from 144 to 150 degrees of heat, or either 
more or less, that there must be a cause for the difiV* 
rence, and probably more causes than one« 

« 

It is usual with some Brewers first to shoot the malt' 
into the mash tun, and then add the mrnstruund to it, 
running it from the copper into a tnmk, fixed vertically 
at the side of the mash tun, with one or more orifices 
at the bottom, discharging the liquor -between the real 
and false bottoms of the mash tun, or el^e by an en- 
closed pipe, connecting the real bottom of the masb 
tun, with what is termed a safe (a vessel receiving the 

I 

liquor first from the copper,) and the connecting pipe 
conveying it between the real and talse bottoms of the 
mash tun. By either of such methods, it is usual to 
adjust the mashing heat of the menstruum, in the 
copper. 
In two different Breweries, I have ascertained that 
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the aTenig« loss- of beat of the masbing liquor was 
eleTen degrees in its transit from the copper to the 
mash tun in one Brewery, and but three degrees in the 
other. Now suppose, that in both Breweries 1 had 
adjusted the heat of the mashing liquor, in the eopper 
to 170 degrees, the consequence would have been that, 
'In one premises, I should have mashed with liquor at 
159 degrees, and in the other at 167 degrees. In the 
first case, the liquor ran from the copper into a safe* 
and from thence into the bottom of the mash tun, by a 
copper pipe, and as the mash tun was placed about six 
feet thnn the copper, and the conveying pipe situated, 
•o at to be subject to a considerable drau((ht of air, a 
more than usual loss of heat in transit was the conse« 
qaence. In the second case, the mash tun was placed 
close to the copper, and the liquor ran direct therefrom 
into a trunk, as before alluded to. 

It must be evident therefore that, as on the premises 
referred to, so great a difference in the loss of heat was 
experienced ; it is more than probable that many 
Brewers are sustaining an equal loss, and some not 
conscious of it. 

Some Brewers make it their practice, first to get 
their mashing liquor into the mash tun, then cool it 
down to what they consider a right temperature, and 
afterwards add the malt, continuing io mabh during the 
time that it is runnin;^ in, and at first si^^ht this may ap- 
pear much the most consistent and advantageous me- 
thod. But on reflection, it appears to me that such 
method is not the best, and that the continued mashing 
during the time it is running in, is the most objection- 
able part of it. For if reference is made to the Table 
of mashiog heats contained in this Chapter, it will be 
found that the larger the quantity of liquor used for the 
first mash, the less should be its temperature ; for if it 
It desirable that the first wort should some down at a 
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temperatore of from 144 to 150 (k^grees, or (hereabout, 
i(wbich I believe it should) vbeji about half 'down; or 
in other words, that the temperature of the liquor and 
malt when mixed, should be at from 144 to 150 degrees 
in the mash tun; then it wilhbe found iiidi^ensably 
requbite, that in order to ensure the obtainment of such 
a temperature, due regard must'be paid to the quantity 
and heat of the mashing liquor, and the- quantity and 
heat of the malt. V 

Assumini^ it as a fact, that the best and iar^eit ex- 
tract of the soluble materials of the malt is made, when 
the mean temperature of the liquor and malt mltxetl is 
from 144 to 150 degrees of heat, it miist be evident, that 
the sooner that such mead temperature is acquired the 
better, and that the best way to effect it, b to get the 
two bodies together, and mix them as quick as possible. 
But in case the liquor is first got into the mash tiin, 
and adjusted to a right heat, antl the first malt w}iich 
falb upon the -surface of the liquor is stirred in, and the 
processofmashing b continued as the -malt rikns down, 
—it is quite plain that the first portion of themBltoomes 
in contact with the liquor. at its greatest heat, and the 
last portion at its lowest heat, and that a gradual -^di- 
minution in the temperature of the mashing liquor takes 
place— from the time the first portion 'of malt is added, 
until the whole is down. If then, the best extracting 
heat is at from 144 to 150 degrees, and a portion of the 
malt is subject to the action of the liquor at a temperature 
•f (say) from 170 to 180 degrees, is not a loss of extract 
from such portion a necessary consequence arising from 
the partial setting of- the goods; the loss diminishing 
gritdually as the mashing progressively advances. 

It appears to me preferable, that either incaseik* 
liquor la added to the malt or the malt to the liquor, 
that the addition should be completed before mashing 
coounencesy for although that portico of the malt ^hich 
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€omeB in contact with tlie surface of the mashing liquor, 
must unavoidably be subject to the improper tempe- 
TBtnre, yet that portion is but small, compared with the 
whole hulk, and while the addition is makinj^, a portion 
of the heat trom the mashing liquor is diffused among 
the malt, and the latter becomes gradually prepa|[|d 
for the process of solution, before the mashing com- 
mences. 

To tbose to whom the addition of the liquor to the 
malt is most convenient, or in some cases absolutely 
necessary, I must strongly recommend that they care- 
fully ascertain^ by a series of examinations, what is tbe 
average loss of temperature subtained by the mashing 
liquor in transit, from the copper to the mash tun, and 
in taking the heat of the liquor in the copper, that 
they make suitable allowance for such loss. 

Having endeavoured to point out clearly the necessity 
of correctly taking a right first mashing heat, and such 
being done, then properly mixing the malt and mashing 
liquor, and with as much speed as possible : I will next 
endeavour to point out the means by which may be 
ascertained, what should be the correct mashing heat 
of the liquor, so as that the mean temperature of the 
goods when mashed, may be at from 144 to 150 degrees 
of beat, or thereabout. 

But before 1 attempt to inform the reader of the 
method, I must inform him that 1 by no means consi- 
der it a perfect one, but as probably the best which 
may be attainable. 

The principle of the method is to ascertain the beat 
•and weight of the malt, then to find out the weight of 
the liquor intended to mash with ; and taking the mean 
•temperature of the goods after mashing, at any point 
from 144 to 150 degrees ; then to deduce therefrom, at 
what temperature the mashing liqiiW should be, so that 
the admixture may be of the required heat. 
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per bushel, which will comprise the whole of the gene- 
ral extreme difference in the weight of barley maU» 
and they will be found to give the first mashing heats 
at a temperature, when ground or crushed, and at tEe 
time of mashing, varying from 40 to 80 degrees, and the 
quantify of the mashing liquor varying from one and a- 
half to five barrels per quarter. 

If the reader refers te the 2nd Table, he will find that 
should his malt weigh SSlbs. per imperial bushel, and he 
intends to mash with two imperial barrels of liquor per 
quarter of malt, and the heat of it at the time of mash- 
ing is 40 degrees, that the first mashing heat should 
be 188 degrees, but if on the contrary, the heat of his 
malt should 'be 80 degrees, than the mashing heat should 
be 171 > making a difference of 17 degrees. And allow 
me to ask any Brewer, if in the winter months, the 
heat of his malt, may not frequently be as low as 40 
degrees, and in some peculiar cases, even lower; and 
whether in the summer months, that his malt may not 
(being mashed as soon as ground or crushed, and heat- 
ed above the temperature of the atmosphere, the ne- 
cessary consequence of grinding or crushing,) be as 
high as 80 degrees of heat ; and whether albo cases 
may not occasionally occur, when he may have occa- 
sion to Brew malt fresh from the kiln, and before it 
has had tinae to be reduced to the temperature of the 
atmosphere. 

I have taken 144 degrees as the mean heat fo^^calcu- 
lation, in the construction of those Tables, because I 
generally find in practice, the mean heat something 
' higher than the indication of the Tables, which result 
I attribute to the conversion of latent heat into active, 
the consequence of the decomposition of the mait, in 
the process of solution. 

In the evening previous to the day of Brewing, a 
Thermometer should be thrust into the ground malt, in- 
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tended to be brewed^ and by the followkigf mornini^ 
it ^ill indicate an average temperature sufficiently 
accurate. 

Bxplanation relatiye to the ute of the Tables ;—The 
weight of a bubbel of the malt about to be brewed 
being ascertained, take the Thermometer out of the 
malt just before mashing, and note its temperature* 
Let us suppose that the -weight of the malt is 401bs.. 
per bushel, and its beat 50 degrees, and you intend tO' 
mash with 8 barrels of water per quarter, then refer to 
the first column of the third Table, and find bQ^ then 
in a line therewith, and in the third column, under th» 
head of S barrels, you will find 185| degrees, whicL 
should be the heat of the mashiug ^ater. 
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181 


l76i 


173 


169 


1673 


im 


641 




76 


186i 


180J 


1763 


m! 


I68i 


16', 


1651 


64 




77 


fl.'ii 


180 


176 


1721 


I68i 


166| 


165 


1 


7H 


S5i 


179i 


I75i 


1713 


168 


16S| 


164i 


79 


84i 


179 


17.^ 


1713 


1673 


1661 


1643 


ira 


80 




1783 


175 


.70| 167- 


166 164 ~ 1 


163i 





WEIGHING mU. PER BUSHEL. 



of 


Number of B:tm'ls of Mashing Mciislruum, 
per quarter «f UhTI. 




Malt. 






















D^(. 


31 


31 


4 


4i 


^i 


4J 


5 




40' 


nai" 


170 


l6Bi 


1661 


165i 


164i 


163 




41 


174 


1691 


16a! 


1661 


165t 


1641 


loaj 




4i 


i;r 


ml 


laU' 


166 


165 


m' 


IGsi 




43 


m% 


1691 


1671 


165 J 


165, 


161 


169* 




44 


m\ 


69 


1671 


1651 


1641 


i6Ji 


169' 




45 


m\ 


68J 


1671 


16S[ 


I64i 


16j| 


169 






171 


ml 


167 


165 


1641 


I63i 


161? 




47 


ii 


6S| 


1061 


165 


164 


163 


16U 




48 




I6fii 


164} 


163 


163, 


16l! 




49 


16;| 


166l 


16iJ 


163 


169) 


16)1 




50 


1693 


I6S{ 


1641 


163 


162) 


161* 




bl 


1691 


1671 


■66 


161 ' 


163 


169 


161 




&i 


\m\ 


167 


165 i 


163i 


)63 


169 


1661 




53 


169* 


166J 


1651 


163J 


165| 


162 


16o| 




54 


16BT 


I66l 


|66{ 


I63l 


1691 


l6i! 


IGol 




S5 


168| 


|6S| 


165* 


lai 


m\ 


I6li 


160* 




56 


16»t 


166' 


1641 


183, 


169' 


iSli 


160 




57 


168* 


I65i 


|61| 


I6ji 


\m 


■ 61 


169 




69 


lfi7i 


163 


1^1 


i6aJ 


161 i 


I^', 


159 




59 


1671 


1641 


i&r 


1621 


(61 i 


IliOj 


lag 




GO 


167* 


1641 


164 


169 


1611 


160| 


159 




61 


teui 


164) 


I6J! 


leijl 


161 


1601 


159 




69 


166) 


164* 


16jI 


1614 


160} 


160 


159 




6a 


I6fif 


1631 


IG^I 


16U 


ISOI 


160 


1%^ 




64 


166* 


im| 




161 


160? 


159! 


■58i 




65 


165i 
1651 
165* 


1695 


"*'. 


160 


IfiSi 


l^t 




66 


163 


I69i 


)&)! 


160 


59| 


158 




67 


m\ 


lef^ 


I60i 


1591 


59 


15K 




6B 


164} 


169J 


I6a 


160l 


159| 


59 


1*7 




69 




162| 


161 


1*0 


159| 


58i 


157 




70 


1641 


169* 


161 


I59i 


I59t 


I58t 


157 




71 


m' 


1619 


161 


1591 


159 


■ 581 


157 




n 


1631 


1611 


161 


1591 


i5ri{ 


IS? 


157 




73 


163l 


I61| 


161 


159 


ml 


15H 


157 




74 


163| 


161 


leo! 


15a 


1581 


157) 


166! 




75 


163* 


161 


l6o! 


I5lj 


15tl 


I57i 


156| 




76 


1691 


160? 


16ot 


15S 


I57i 


157 


156t 




77 


1651 


160] 


160 


15a 


i5;| 


157 


156 




78 


163 


160| 


159? 


153 


l.n?! 


157 


156 




79 


161* 


160l 


159i 


157? 


157^ 


156t 


165! 




go 


161 i 


160 


1591 


Jli 


157 


J^L 


•M 





114 

Having gf^rea all the information which oeran to me 
as neeesMury relative to the taking a proper heat of tlie 
water for the first mash, 1 next call the attention of 
the reader f o the mibject of mashing with return wort. 

As in the preceding pagos, I have laid it down as a 
maxim, that the heat of the first mashing liquor must 
he in proportion to its weight, in conjunction with tlie 
weight and heat d? the malt, it is quite evident, that if 
It becomes necessary to mash, with a menstruum of va- 
riable weight, that a variable amount of its tempera- 
ture must be adopted, proportionate to the difference 
of the weight. 

An imperial gallon of water weighs lOlhs*, or 3$ gal- 
lons S60lb8. An imperial gallon of wort, the.density of 
which is lOlbs. by Long's, Swan's, or Dring and Page's 
saocharometer, weighs lOlbs. 6oz., or 36 gallons, 373i 
lbs* Uence it is quite evident, as the following calcu- 
lation will show, that the mashing heat of! return 
wort .should be less than the mashing heat of water..' 

Weight of malt, per bushel - 4P Lbs. 
Bushelb per quarter . • 8 

Weight of one quarter mal^ - 3^ 
Quartersofmalt to mash - 20 

Weight of 5^ quarters of malt - 6400 
Heat of the malt ... £0 



Heat and weight of 20 qrs. of malt S20000 

Weight ofSSeals. return wort - 373^ 
Ifo, of bis. ofwort to mash with 40 

Weight of 40 barrels of return wort 14940 
Weight of 20 quarters malt - 6400 

Wtw of 40bl8« ret. wat.& 20qrs. malt 21340 

Heiat of return wort and malt) when 14^ degrees. 

mixed r- 

85360 
85360 
21S4Q 



Total heat aiid*w«ight of good». 3072960 whwi^mMhad. 
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Total heat aad vei^ht of goods 9073960 brot. forward. 
Sabstract heat and weight of 320000 

20 qr§, of malt 

Diyide by the weight of 14940)2752960(184} o of heat 

40 bars, of return wort 14940 



125896 
119520 

^6S7«> 
69760 

"«00 

4 



14940)16000(1 
14940 



1060 



By reference to page 100 , it will be leen that if wattr 
was used for mashing, instead of a return wort of lOlbi, 
density, that the proper mashing heat would be 185] 
degrees, and from which deduct 184^ degrees, a differ- 
ence of H degrees will be shewn* 

As it is yery unusual to mash with a return wort of 
so great a density, as lOlbs., and the difference in the 
required temperature in such a case is not great, it 
will be evident th JHhe Tables already furnished are 
sufficient for both purposes t the Brewer making a 
rence as circumstances may require. 



CHAP. TI. 



MASHING AND SPARGING. 

Practice and lon^ experience has conrinced 
that it is best to mash as promptly as possible after the 
malt and mashing menstruum are together, and to con. 
tinue the process no longer than is useful to thoroughly 
amalgamate both. 

To mash with a machine if possible, and under cover, 
until its removal is requisite for the purpose of break* 
ing the balls, &c. by means of rakes; and as soon as 
thait is finished, mashing should then cease, and the 
mash tun be closely covered up. And theory suggests 
the proper motive for the adoption of that system, vrhidh 
subsequent practice has proved to be correct. 

As there is a proper and suit^e temperature at 
ifrhich malt and the mashing mSstruum should be, 
"when mixed, in order that the process of extraction 
may be effected in the most advantageous way ; and 
as heat is the agent in effecting solution, much care 
should be taken that no more of that which is adminis- 
tered should be lost than is unavoidable ; it is there- 
fore necessary that the mashing process should be 
promptly performed, and under the best possible cir* 
cumstances, as to cause the loss of the least quantity of 
heat. And the advantages resulting from a retention 
of as much of the heat as is administered, as far as is 
possible, not only applies to the first mashing process, 
but to every subsequent stage of the process of extrac- 
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tion. The hotter the goods are left, after the firit and 
subsequent worts are run off, the better condition are 
fliey in to yield their soluble materials to the suc- 
ceeding menstruum. And this conclusion induces the 
conviction, that as suon as the menstruum at each time 
administered has perforined all the work it is capable 
of, the sooner it is withdrawn fh>m the goods fhe 
better. 

The purport of mixing malt and water or return 
wort, at any given temperature, is not only to create 
the compound called wort, but to obtain it compounded 
on right principles, and in a state o£ transparency. 
' To accomplish the former, the malt should be of good 
quality, and properly prepared ; and the menstruum 
of right heat, of suitable quantity, and the wort should 
be withdrawn from the^goods as soon as the menstruum 
is charged with extract to the utmost point at which it 
Is capable of dissolving ; any longer continuance, 
proves iojurious to its quality, in proportion to the time 
it is allo^d to remain beyond such point, the heat of 
ihe weather, the state of the atmosphere, and the cir- 
cumstances of exposure, &c. To accomplish the latter^ 
a sufficient time should be allowed for deposition after 
the afi^tation of mashing ; and when the taps are set, 
they should at first be allowed to spend a small stream, 
which should be gradually increased until it may run 
nearly or quite full cock. It should therefore be every 
Brewer^s business to ascertain in what average space 
df time these two points can be gained, and then 
adapt his system thereto. For my own government, 
I have ascertained that from the time the whole of 
the liquor is under the goods, for the first mash, a quar- 
ter of an hour is sufficient for the purpose of mashing, 
a half an hour to effect solution to saturation, and an 
hour to ensure the needful transpfU'ency, so that the 
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taps mty^ with Ihe most advantage, be set at the end 
of one hour, from the time that mashing commences. 

I never make but one stirring mash, finding that, for 
the purpose of extraction, one is quite sufficient, and 
more is injurious. 

When the first mashing liquor is run off from the cop* 
per, I charge it with a sufficiency of water as to serve 
for the purposes of scalding utensils and casks, and the 
second mash (technically termed *' fly mash ;*') for 
such mash I use from 20 to 23 barrels of boiling water, 
which is allowed to run over the goods, running from 
the copper on a board about 3 feet square, suspended 
about a foot above the goods, and as near th6 centre 
of the mash tun as conveniently can be, which falling 
upon it with some force, is distributed over the goods 
in every direction. This mashing liquor gradually finds 
its way froih the upper to the under surface of the 
goods, effecting solution in its passage, and subsequent 
state of rest before the taps are set, and during the time 
they are spending : half an hour is sufficient^ for such 
liquor to remain on the goods, for the purpose of ex- 
traction, before the spending taps are set. 

As soon as the wort, resulting from the fly. mash is 
down in the under back, the process of sparging com- 
mences, and enough wort from one or more sparges is 
added to the wort already in the under back, as is 
sufficient to make up enough for the second boiled 
wort. 

The sparging process is continued for the third wort 
until the last wort which runs from the goods is no 
longer transparent, which it generally ceases to be 
when its density is reduced to from li to 21bs. per 
barrel. 

From a review of the process of extraction, thus far 
detailed, several important advantages resulting from 
the adoption of such a system are realised, which are 
not by the methods usually pursued. 
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The MtTiiig' of much time, labour and fuet^ the oftta7n>» 
meat of a greater and better extract, and in the least 
quantity of wort , and in the preseryation of its quality 
after it is obtained. 

And each of these advantages are important, sepa* 
rately, but much more so in a state of combination. 

The preservation of the quality of the wort, is promot- 
ed by a quick process of extraction and- transit from the 
under back to the copper, the addition of the hopsthere- 
|0 ,aad promptly bringing it to a boiling state, and by the 
least possible exposiure of the wort to the Jfcaogphere. 

For as wort rapidly absorbs oxygen fro^^he atmos- 
phere, and with more rapidity and in greater quantity 
at a medium temperature, than when boiling or reduced 
to the same heat as the atmosphere, or below it : the 
process of extraction, consistent with completion and 
right principles, cannot be too promptly effected, and 
when performed, the resulting wort cannot too soon re- 
ceive the hops and be brought to a boiUng state ; and 
when boiled cannot, for the same reason, be too quickly 
reduced to the right pitching heat ^ and the less is the 
exposure of the wort to the atmosphere during the 
whole of this operation, the less liable is it to absorb, 
oxygen, the principle of acidity. And as in hot wea- 
ther, and the vegetative season, the atmosphere is 
charged with oxygen to a much greater extent, than 
in cold weather, or when vegetative life .is dormant, 
an attention tu these particulars is more importantly 
necessary. 

The effect of sparging, instead of making a stirring^ 
or fly mash, is a subject worth considering ; inasmuch 
as a proper comprehension of the effect produced, and 
the cause of its accomplishmept, may the more readily 
induce its adoption, and also the best means to carry it 
into effect. 

I have already stated that by the procesa detailed^ 
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a greater quantity of extract, and of better quality, ean* 
be obtained from malt, with a less quantity of liqaora 
than can be by the methods commonly adopted ; which, 
yields most important advantages, because many ara 
induced to refrain from obtaining all the extract which 
malt will produce, as by their method of obtainmentv 
the quantity and quality of the latter product are not 
beneficial to them. 

The practice of some is to make a third stirring mash,, 
with cold liquor, some a third with hot, and a fourth 
with cold, tMvhich there are three stronfi; objections i^ 
the quanti^^f liquor, its temperature when cold, and* 
the mashing. 

The objection to the quantity of liquor is, that every, 
portion ofit cannot come in contact with a portion of. 
the malt, and such as does not, cannot act upon such, 
malt as a dissolving^ menstruum, and would leave the. 
mash tun in the same state as it entered, did it not re* 
ceive by diffusion a portion of the extract obtained by, 
such liquor, as is in contact ;. consequently all such liquor 
as enters the mash tun, and which does not come ia. 
contact with the malt, is superfluous, as relates to the. 
purposes of solution* 

Cold water will not dissolve so much of the soluble 
materials of the malt as hot, altogether, and yet will, 
dissdlve that which is not wanted, which hot water will 
not, and a slight observation of the strength, state, and^ 
appearance of wort obtained either way,, will at once 
convince that the product of the hot is preferable to- 
that of the cold« 

The objections to mashing are, the unnecessary waste- 
of labour, time, and heat, if hot wat«r b used,, and the 
disturbance of those impurities which should not be 
carried into the under back, and which are consequently 
the more liable if mashing is resorted to. 

The purport of sparging is to distribute at intervalfr 
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a small quantity of hot liquor over the goods, and which 
is allowed to pass through them, and in their passage 
to perform the work of solution, and which accom- 
plished, is drawn from the mash tun into the under 
back, by the spending taps. 

This process of sparging on and drawing off, is alter- 
nately effected, until as much extract from the malt i^ 
obtained as b deemed desirable. 

As the object sought, is io obtain much good extract 
with as small a quantity of disf>olving menstruum as is 
possible, it is not only necessary that sparging should 
be adopted, 10 as to accomplish it, but that it should 
also be carried into effect upon right principles. And 
the best method which I have known devised for the 
purpose, is by the aid of what is termed *^ a sprinkling 
machine," which revolving round, and its arms em« 
bracing nearly the internal diameter of the mash tun, 
delivers a fine and continual stream of hot water over 
the surface of the goods, each particle of which has 
time partly to descend through them, before a succeed- 
ing portion is distributed to follow on, to assist in per- 
forming that work which the preceding shower had 
left undone. « 

The annexed details of one Brewing will convey to 
the reader, I conceive, all needful information, relative 
to the general system which 1 adopt, and any deviation 
to suit his own views and practice, he can make- as his 
judgment dictates desirable or necessary* 





Tfi 


n 


F^ 


F^ 


IT 




TT^ 










>l-s 


1 


11 


■^*"| 


s 






"E 






2 b t 


1 


;-j 








= .S 




■E& 










?f 


3-3,1 


f; 


£■= 


i!! 


a 








S5g 




'b^ 




s~ 








O Q, 






B-.S 




|S 


EE^ 


5-S 


1 ^ 


I5is 




b2 






s: 


^ 


c 




« 




^ 




P 




























Hi. M. 


npf 


E 


f 


Deb. 


B. 


1" lb.ll. 


lb.. lb. 


- 


Hii.IIbi 








IJb 


5S 














M 6 30 

6 4U 
660 

7 13 
6 13 






M 925 

n ( 


2ia 


23 


p 


149 
156 


3S 
26 


( 35 4 
326; 


1164 8 

703 5 




930 
10 
10 6 
10 30 

1 e 






11 11 








163 




2215 


32 2i 


tS 


1 10 






11 e 




; 




163 


2 


J 21 i 


47 7 


U 


1 27 






11 5 






(1 


163 




tjl9 


78 


1 61 






BI15 li 








161 


■1 


117 1 


76 61 


'§■ 


E12I6 






1 IS 






i 


157 




112 9 


67 7 




15 






1 34 








1S3 




5 10 3 


46 3 


I^ 


34 






i flfi 








161 


2 


t B7 


21 S 


;S 


53 






asu 




9 




m 


2 




255 




280 
330 






2 3i 




e 


u 


14S 




) 3 S 


17 6 




2Si 






sa 




s 


[ 


[48 






16 6 




250 






3 lu 








U^ 




) s i 


24 




3 10 






3 95 




3 




133 




6 1 


22 8i 


-'i 


325 






3 45 






( 


138 




52 


20 B 


u 


3 45 






3 5J 




3 


( 


135 


S 


4 -J 


14 1 


35; 






4 16 




3 




liH 


3 


3 2 


10 4 


'£ 


ill 






4 30 




2 




1S8 


2 


3 t 


65} 


Si 


430 






4 4i 




2 


^ 


124 


S 


3 2 


88 


!?^ 


4 47 






5 ^. 




3 


3 


122 


3 


2 7 


10 1 


?■; 


B S 






5 5( 


] 


i 




i 


a 1 


3 I 


1 


620 






























l; (4 


lie 




242(1 1 












TFTiTT 










1 TaD, and 3. 




1 Wottli301ln.3lhi. */^'A5w 


nrlMlk. 








S »MSO 


Wort-I1lb.«h" 







123 



No. 49. AprU 21ft, 1835. Brewed 26 qra. pala malt for XX «lo. 

with 177lbs. bopt. 



lb*. Ibfl. 

Pnt wort 41 new,& 54 old hope. 
Second do. 35 do. & 47 do. 

76 101 

Heat of malt 
Weight of dn. 



Yeaat, 50tlbs. in ratio of fioiii 
tenths of an ounce per ererj 
pound density contained, ia 
boiled wort. 
Tan pitched at 62 degrees. 
Broke into tun 4^ bls.tronglilMer. 
60 degrees. 
SSlbs. per boshcl. 



OBSERVATIONS, &c. 



Reduced liquor in copper, from 212 to. 179 degrees for maahfaif. 
Turned on Uqaor under goods. 
Liquor all off copper. 
Mashing finished. 

S«t spending taps to run off the first wort from tba maiOi tm iato 
The first wort was all down in under back. [under back. 

Turned over goods (as fly mash) 23 barrels of boXing Uqoor. 
Ilie first wort wss all pumped up, and hops in copper. 
Set spending taps to run off the second wort firom Bmsk tun Into 
The first wort began to boil. [under back. 

The second wort was all down in under back. 
First Sparge. 
Second do. 
Third do. 

Fourth do. Struck copper. Fint wort boiled 1] hoar. 
Fifth and sixth sparges. 
Seventh sparge. 

Eighth do. Second wort and hope in copper. 
Ninth do. 

The second wort began to boil. 
Tenth sparge. 
Eleventh do^ 
Twelfth do. 
Thirteenth do. 
Fourteenth do^ 
Fifteenth do. 
Sixteenth do. 
Seventeenth do. 
, Eighteenth dow 

The second wort finished boiling, ttd copper struck. B<^ad 2} 
Nineteenth spaige. [hours. 

Twentieth do. 



The first Boiled Wort as per tun guage. 

The second do. do. as do. do. 

The retsm wort cMTied aver for next day*s mashing. 
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The principle|(m wbieb the spar f^nf^ apparatus before 
adTerted fo » constructed and operates is that of 
Barker's Mill, with an exceptinfif difference, that the 
motive power of the latter consists in the rushing ot* 
two streams of water, from an orifice in the side of 
each arm near the end, of considerable size ; and in 
the former from a delivery of a fine stream of water 
from a row of small boles, made in the opposite side of 
each arm, the whole of their length* 

On reference to Plate 1, Fig, 1st, a sketch will be 
seen, which, wilh the following description, will be 
sufficient to enable a competent workman to construct 
and fit one up suitable for tbe purpose. 

It may be made of any light malleable metal, but 
copper is the most suitable, as relates to durability and 
ultimate value. 

(▲) The mash tun. (a) A wooden bar placed across 
and en the top or within the mash tua, as may be most 
convenient and desirable, for the purpose of affixing in 
the centre, the solid spindle, (c) If the construction of 
the mashing machine will admit, the spindle may be 
fixed on its centre vertical shaft, but if no machine is. 
used, a moveable bar as described, appears to me the 
most convenient ; but let it be fixed in whatever way 
it may, it should, if possible, be so arranged as that the 
apparatus may operate under cover, as thereby the losa 
of much of the heat of the sparging water may he- 
prevented. 

(c) The spindle, which may be of iron, and on whicli 
devolves the sparging machine. 

(d) Is a hollow cylindrical tube , connected with the 
Tessel (e) and formed of the same metal, yet having 
inserted within it a brass cylindrical tube, sufficiently 
thick to allow for wear, open at one end for the re- 
ception of the spindle, and clooed at the other, to fur* 
lush a bearing for its head* 



(b) !■ a boUow cylindrical, or other shaped ressel, 
capableof containing a few ^loiM of water, the capacity, 
sufficient to afford a suitable supply, proportionate to 
the deliirery of the arms, without any redundance to 
impart a superiuous weight, and thereby impede ita 
motion by unnecessary friction. . 

(r) (9) Are horizontal hollow arms, connected with 
and opening into the vessel (a) closed' at each end by 
a brass cap, screwed on. The length ef these arma 
should be such as nearly to touch the sides of the mash 
tun, in order that, in roTolving, they may deliver the 
■hower of hot water which issues from the row of holes,, 
with which each arm i* closely perforated from one 
end to the other, over every part of the goods. Each 
arm bhould be perforated at opposite sides, as may be 
imderstood by reference to the diagram ; the dotted row 
OB one exhibiting the perforations, and the omission on 
the other arm, denoting that the perforations are on 
the opposite side. 

(g) a pipe conveying hot water to the vessel, (a)* 

(h) (b) Two screw caps, for the purpose of taking.. 
off, should the arms at any time require cleansing. 

The action of this apparatus may be termed self* 
acting, as it does not require any other motive power 
than that which results from the water, flowing in a 
continual shower from each arm, which dbplacesthe- 
elastic atmosphere surronndMng, with a force proper* 
tionate to the height of the water in the vessel, (b) 
above the point of delivery. The air thus displaced, 
being condensed and elastic, returns with a force equal 
to that which caused iti» displacement, and pressing 
upon the arms of the apparatus, imparts motion at a 
speed proportionate to the force impressed : And as it 
is desirable that time should be allowed for the water r 
thus delivered to pass some distance through the goods, . 
befor* another supply is fumiahed, the judgment oC ; 

t S 
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the superintendant must be esercised, in regulating tlie 
supply oP water to the yeseel. (e^. 

If a dome copper is used, the water which is used for 
spai^ing may be heated in the pan, by the Bteam and 
heat from the water prepared for the first and second 
mashes, and' continued by the subsequent boiling worts. 
Or if not, a second copper or other apparatus is neces- 
sary fur the purpose ; and as the principal part of the 
fuel requisite for the heating of the sparging water in 
a separate Tessel may be saved, by the use of a dome 
copper, irrespective of other important considerations, 
its superior value in use appears to me to be indubita- 
hlp, as compared with the open copper. 

In concluBion of this Chapter, I can state that by 
invariably pursuing^ this system of extraction for several 
years, 1 have obtained a much larger and better ex- 
tract than I ever could obtain by the old system, as 
was, and still is by many practised, and as annexed, I 
furnish the average product of four years' Brewings, as 
relates to quantity of extract obtained in Ale Brewings, 
from about 2000 quarters of barley malt per annum. 

The produce is given in raw and boiled worts^ as per 
under back and tun guages. 



The highest, lowest, and average raw and boiled ex- 
tracts obtained from Pale Barley malt per quarter, ia 
the brewing of ale, &c. denoted in pounds density, as 
per Swan's, Loug*s, or Dring and Page's saccharometer. 



Pi 



1831 
1832 
1833 
aB34 



Highest 

Raw 
Extract. 



lbs. ths. 
102 9 
101 
108 1 
105 



Highest Lowest 

Boiled Raw 

Extract. Extract. 



lbs; ths. 
91 7 
93 
99 
91 6 



Ibii. ths 
81 

79 4 
89 2 
78 7 



Lowest 

Boiled 

Extract. 



lbs. ths. 
74 

72 8 
77 3 

73 



Average Averags 

Raw I Boiled 

Extract: Extract. 



lbs. 


ths. 


lbs. tbs. 


91 


6 


83 


89 


3 


85 2 


96 





88 


93 


2 


83 7 



CHAP. VIII. 



HOPS. 

The original purport of the imputatloii of Hop ez« 
tract to that of malt, id the manufacture of beer, I 
should imagine ivas for its preservation ; and habit hay- 
ing reconciled the consumer to the resulting flavor, and 
rendered it grateful to the taste, their use is continued 
for the double motive. In making hit purchases there* 
fore, the Brewer should have an eye to strength and 
flavor in making his selections* 

In carrying into effect & double object, as much care 
should be taken as is posbible to prevent any collisioB 
in the results. Thus in selecting Hops for poKer and 
store ale, strength is the Tpriroary consideration, and 
flavor the secondary { but for ale brewed for early con- 
sumption, tlavor h of the first import. 

Brewers bhorUd be well aware that Hops of fine 
quality, will not only yield a fine aromatic flavor, but 
one that is extremely nauseous. 

A Brewer may be careful and fortunate in his 8ele% 
tion of hops, possessing both strength and flavor com* 
bined , or possessing either separately ; but by his me* 
thod of Brewinof may fail in the accomplishn^^ent of his 
wishes, obtaining thai which he does not require, fall- 
ing short in the obtainment of that which he needs^ 
or losing it subsequent to obtainment. 

For the government of the judgment, it if necessary 
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^ that the Brewer should know, in what way the extrairt 
of Hops acts as a preservative tn beer, in order tliat be 
may regulate his impartations proportionate to the 
time and circumstances under which he may expect 
it to be kept. 

The preservative pi:pperties of Hops, appear to me 
to consist in the larfre quantity of carbon, forming one 
of its constitaent principles, and which being imparted 
to wort in the process of boiling, furnish the required 
■upply to combine with the oxygen absorbed by the 
wort from the atmosphere, in the process of fermenta- 
tion, and which, in a state of combination, -forms car- 
bonic acid. If wort possessed a sufficient quantity of 
carbon to unite with the whole of the oxygen that 
mnst or may be derived from the atmosphere before 
vinous fermentation is compleat, in its first and second 
stage, the addition of hop extract would be unneces- 
sary ; but as it does not, the impartation bhould be pro- 
portionate to the extent to which that fermentation is 
intended, or is liable to be carried to. If such is not 
attended to, or the judgment fails in discriminating 
"^bat should be the requisite quantity of Hops; to dffoM 
the necessary quantity of carbon, to combine writh the 
oxygen that must or may be absorbed before such beer 
is consumed* then the oxygen absorbed after the stock 
oT carbon is exhausted, goes to the formation of 
acetous add, instead of carbonic. 

Parsimonious motives may induce the long' boiling of 
aiiimaU quantity of hops, instead of the short boiling of 
a large quantity, .with a view to the obtainment of as 
much extract from the former as the latter : but this 
cannot be done but at the expense of obtaining a bad 
flavor, proportionate in extent to the improper time of 
boiling ; for after Hops have yielded their fragrant 
bitter, any additional boiling will extract the terrene 
bitter, (which is :nBuse|Dus to the taste,) proporti<matt 
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in quantity to tii« extra time and force of boilinjr* 
Those who kave tasted the first and second or third 
products of an infusion of plenty of tea in boilinj; water 
against a small quantity of tea boiled in ivater ; or 
afi^ain an extract obtained from coffee, by infusion in 
boiiinji^ water, afirainiit the product of coffee, lon^ boiled 
in water, can well appreciate the probable correctness 
of my observations relatire to long and short boiling 
of hops. 

In determining what should be the quantity of Hops 
to be used in each Brewing, the judgment of the 
Brewer must be -consulted on the following points. If 
they are new or old. Their present qoality at the time 
of using, whether new or old. If possessing little or 
much of the essential or terrene bitter or both. The 
fime it is intended to boil them. The circumstances 
under which the wort in which they are boiled, is likely 
to be fermented. The ultimate point to which it is in- 
tended to endeavour to carry such fermentation, either 
the foul or the transparent . The hop flsvor requlred'to 
be left on the different beers at the time Of their con- 
sumption. To come to a right conclusion on these seve- 
ral points of consideration, upon each occasion of brew- 
ing, is perhaps impossible ; ' but if so, yet it is quite de- 
sirable, that every' Brewer should arrive at a correct 
determination as nearty as he can ; and as uniformity 
in hop flavor, and quality of beer, is what the generality 
of consumers require, it should be the Brewer^s purpose, 
by the obtainment of all available information, and 
close, attentive, and careful observation, to so regulate 
his practice, as to realise the required results, as far as 
they lay in his power to command them. 

A small portion of this information, to such as need 
it, I will endeavour to supply, and it is for them by 
practiee and observation to judge, if such as is furnishctl 
is correotly founded upon fact. 
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The finest flavor of Hops consists in an essential Oil, 
which is very volatile, and is soon lost by exposure to 
the atmosphere. Much care should be taken to prerent 
all unnecessary loss of it, by an adoption of the best 
means to preTent its access altogether, or as much as is 
possible, from the time they are gathered and dried, 
until the time of consumption. A great portion of this 
fragrant O il may be lost in drying Hops on the Kiln ; 
and this indispensably necessary process should be con* 
ducted so as to -effect an evaporation of the juices which 
would cause a putrefactive fermentation if not got rid 
of, with as small a loss of the essential Oil as is prac« 
ticable. 

Conscious of the value of this Oil, and the importance 
ef its preservation, as relates to the flavor and appear- 
ance of Hops ; both the Grower and Factor adopt 
precautionary measures for its preservation, to an ex- 
tent proportionate to their estimate, of the resulting 
advantages to themselves, in which they are governed 
also, by the time they expect to keep them before 
effecting sale. 

The careful Grower dries them slowly on the Kiln, 
and to an extent sufficient to assure the required eva- 
poration of moisture, without any unnecessary avohu 
iion of essential Oil.; and packs them in thin caavaai 
pockets, or thick bags, as custom, habit, opinion, or 
•circumstances induce. He is also careful to have them 
well trod in, and such he conceives is enough to pre- 
serve them bright and odoriferous, until he can scU 
them ; and all subsequent precautionary measorct, 
with a view to preservation, <he leaves tQ the purchaser 
to adopt or not as he pleases. 

The Hop Factor often goes one step further, and 
with a view to prevent too great an access of atmos- 
pheric air, which would both iigure the appearaoM 
and quality of the Hops he has purchaiedy'fae pats tbt 
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pockets or bags into a powerful preaSf and reducing^ 
their bulk, renders them lew perTious to the air. But 
he {generally stops much short of the point at which 
the Brewer should endeaTour to reach $ for as the lat- 
ter purchases for his own consumption, and has often 
occasion to keep them for a Tery long^ period, he oafht 
to go one step beyond the Hop Factor, and subject 
them to a yet powerful pressure, by which means, he- 
will be enabled to nearly coTcr them doubly with can* 
▼ass, after which he should coTer them with a double 
coat of coarse brown paper pasted on, which will 
effectually exclude the air from them, and prevent th» 
eg^ress of the essential Oil. A |?reat portion of the 
stock of Hops in the Brewery,^ which I am now en- 
ira^ed, and all such as is intended for Ion|( keepingt 
haTe this season (1834-5), been so treated ; two pock* 
ets of which 1 measured the leufp th of, before and after 
presbin^ were 6 feet 10 inches previous, and S feet 4 
inches subsequent. At the time I am now writing, 
June 24th, 1835, the pockets so treated have not been 
opened, the intention beinj^ to OHfn one of the two al- 
luded to, at the end of a year from the time of presring, 
and the other at the end of two years, for the purpose 
of proving the value of the method by their then con- 
dition. The two pockets referred to, are Sussex, grown 
by F. Rich, East Hothly, and were pressed, Ac Oct* 
30th, 1834. By a reduction of their length to one half, 
much room in Storage, &e. may be saved, and 1 am 
decidedly of opinion, that both Hop Factors and specu- 
lators in hops, weuid find the system most advanta- 
geous in many respects. 

As it is necessary . to choose Hops, that possess the 
largest quantity of essential Oil, and to endeavour by 
every available means to preserve it after purchase ; so 
is it desirable to abstract it from the Hop and blend it 
with the wort on right principles, ^^^ ^^^i* '^ ^'^ ''*^>i 
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judiciously purchased and carefully presenred, it mayr 
be injudiciously and carelessly lost. 

Many Brewers boil their worts in aa open Copper^ 
and this Oil, which is extremely volatile, is to a consi- 
derable extent consequently lost. Some also infuse 
their .Hops in hot water, previous to boiling, and as* 
seon as the wort is in the Copper, add both the hops- 
and the hop extract to it, and boil altogether. 

Both in theory and practice this method appears to- 
me to be highly objectionable; for as Oil will not blend' 
with water without the intermediate agency of some * 
other substance, if the essential Oil is extracted from* 
the hops by such infusion, it must swim at the top, and ■ 
a great portion of it beJpst by avolation, and the fra* 
grant bitter being extracted previous- to boiling, the- 
terrene bitter is the more liable to be extracted during 
the proper time of boiling. As Oils are miscible with * 
water by the ac^ency of sugar, so the essential Oil of 
hops is miscible with wort, by the agency of its saccha- 
mm ; consequently the boiling of the Hops in the wort, 
ensures the best mea^ of extraction and blending. I- 
bave known others, and have mys'elf practised the sys- 
tem of obtaining hop extract by repeated infusions, 
and added it to the wort without boiling the Hops- 
therein^ for the purpose of preventing the loss of wort, 
which adheres to- hops in the hop back f and to save > 
the labour of pressing them, to obtain all the wort- 
which is by such means practicable ^ and also from anp- 
idea that by not extracting any terrene bitter, the 
boiled wort would prove of finer flavor f- but in practlee- 
1 have found that the latter point is lost instead of- 
gained, as such wort has always appeared to me to be 
destitute of that fine flavor imparted by the essential ■' 
Oil, and the quantity of bitter extract obtained, insuffi* 
dent from the same quantity of Hops, aa will yield a 
•uf&ciebcy by moderate boiiing. Such being ib« c 
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the disadvantag'es more than counterbalance the advan- 
tages resulting' from infusion. 

Many Brewers prefer ushi^ yearling Hops to new, ai 
•soon as the latter are in the Market, under the idea 
that they impart a rank flavor to the wort, and allow 
them to remain ^me time before they be^^ to use 
them, waiting, what they deem, their amelioration by 
a lengthened exposure to the atmosphere, by the ordi- 
uary mode of keeping. And when they* do begin to use 
them, it is generally with an admixture of yearlings. 

Such a prejudice against the early and entire use of 
new hops, appears to me to be founded on the results 
which have been experienced, by the use'of an impro- 
per quantity, and by overboiling. If in passing from 
the use of old Hops to new, the judgment is not govern* 
ed by a discriminating experience, sufficient to deter- 
mine the right quantity of each, prtjudicial results must 
necessarily eneue ; and the evil experienced pay pro- 
perly be attributed to the mind that directs their appro- 
priation, rather than to the quality and condition of 
the hops. 

The effect of the atmosphere upon Hops appears to 
me to be chemical and not mechanicaU I conceive that 
the oxygen both in a state of simple and chemical ad- 
mixture with atmospheric air, combines with the carbcMi 
of the hop, and forming a new compound called car- 
bonic acid, which is converted into carbonic acid gas, 
by the addition of caloric, quits the bop ; and this pro- 
cess continuing, its strength (so called^ is momentarily 
diminished, and with a rapidity proportionate to the 
quantity, state, and temperature of the air, which has 
access. 

If the essential Oiland bitter principle were swept oS 
from the surface of the hop leaf, &c.bya current of air 
continually passing over it, the air would then mecha- 
nically effect by attrition, that which I conceive it 
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cbfmfeaUy cffieett by deeonpiMition ; andashoiwcloKly 
packed, and kept in a room not mbjcct to the a ce— 
of air in cnrrents, are eontionally deteriorating- In 
quality, tlie presnmptiTe eridence I tliink is, that the 
cffeet is chemical and not mechanical. Bat let the 
effect be prodaced in whateTer way it may, the con- 
•eqnencet are sofficiently'eTident as to induce a ood- 
fiction of the propriety of precludini*: the access, of air 
from hops during the time they are preserred for use. 

The effect of the atmosphere open ihe extract of 
hops, when blended with wort, which is subject to fer- 
mentation, is precisely the same, I conceire, as upon 
the dry hop, contained in the package ; it is chemical 
and not mechanical. The oxygen, in] a state of simple 
and compound admixture with the atmosphere, unites 
with th^ carbon of the hop, by the power of affinity ; 
the united principles constitute carbonic acid, the union 
has caused the decomposition of the bodies with which 
the principles were previously united, such decomposi- 
tion has Kberated latent heat, and which becoming 
fi'ee and active, unites with the new compound, and 
converts the carbonic acid into gas, and this gas escapes 
by avolation» 

Admitting tbe correctness of this opinion, it must be 
obvious, that the higher the temperature at which tbe 
process of fermentation is carried, tbe higher the tem- 
perature of the atmosphere surrounding the utensils, 
in which tbe process of fermentation is conducted, tbe 
more the atmosphere is charged with oxygen, combined 
with it in a state of simple mixture, the greater must 
be the loss of carbon sustained by the wort during such 
process: and the same observation applies to beer, after 
the termination of the foul fermentation, and during^ 
the whole of the transparent fermentation. 

The obvious inference therefore to be drawn from 
this fact is, that the quantity of Hops, the time of boiU 
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Itkgn &e. should be proportionate to the intended mode 
of fermentation, to the heat and state of the atmos- 
phere, at the time such 'process is conducted, the time 
and circumstances under which such beer is intended 
or is liable to be kept, the tastes and opinions of gene- 
rality of consumers, and other considerations that Blight 
be enumerated. 

To attempt to point out any definite rules for the 
irQidance of others, whereby they may correctly decide 
what should be the proper quantity of hpps used to soil 
«li the Tariable circumstances, would be extfemely ab« 
aord ; I therefore content myself wit^ the endeavour 
to awaken tlie attention ol the reader to the fact, that 
there is ever an unceasing demand for the exercise of 
his judgment ; and to furnish the assurance that nothing 
but his own personal obsenration and experience will 
enable him to decide for himself; and if my remarks art 
suiBcient to assist hb own efforts, the purpose for which 
they are written will be accomplished. 

It is the practice of most brewers to determine^on the 
quantity of hops they will use with a given quantity of 
malt, before tney know what quantity of extract such 
malt will yield, and the whole quantity is by many pat 
into the copper with the first wort, returned again into 
the second, and in some cases even into the third. To 
this method there are several objections, a definite 
quantity of hops to an indefinite quantity of malt extract, 
the surcharging the first wort with an immoderate 
quantity, the liability of overboiling so as to extract the 
terrene bitter by returning them to the second, and 
much more so if to the third wort ; the impartation of 
the best bitter to the first, and the worst to the second 
wort, and the irregularity of the quantity imparted to 
either. In my practice I always first ascertain the 
quantity of malt extract contained in each wort, and 
sidminister the supply of hops proportionate in quaotitr 
to the amount of extract contained in each wort, and 
never boil the same hops twice, unless for store beer. 

To aid such purpose, I find the following tablet rerf 
aervieeable : — 
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Beings an advocate for the well boilings ef worts, and 
at ray practice it to boll tbe firtt wort H hour* the secimd 
f) hours, or if the firtt aod second are boiled together^ 
from 2 to 2i hoars ; I find such time quite suificientto 
extract all the bitterness from hops that is deairable, at 
relates to flaror i but the shoK boilinfp and over chaiglig^ 
the first wort which many practice^ is certainly not aqf* 
ficieut to extract all that is desirable, and the retam of 
the hops to the copper lor a second boiling b a neceetavy 
remedy for the first error f but the preventioa of «d 
evil is better than its cnre. 

The utility of the tablet will be perceived from the 
following directiont for their usO : — 

Sappote the Brewer finds that the quantity and dett* 
sity of the first wort when down bn the under back, cr 
pumped up into the copper, is S3 barrels at S4lb», aid 
experience has convinced him, that for the partienlar 
brewing, lox. 5tbs. of bops to a barrel of wort, the den* 
sity of which is lib. per barrel, is sufficient. He then 
refers te the second table, and finds in the first colmini 
9S bars, and in a line therewith in the 5th eolunm under 
the bead of loz. 5ths. he finds Slbs. loz. 5ths. the proper 
quantity of hops for him to use to every barrel of tneh 
wort, he then multiplies the SS barrels of wort by SIba 
Soz. of hops, and finds the product lOSlbs. Ij^ • the 
quantity required for the first wort. Again , suppoae Ih 
second wort consisted of 40 barrels at 24lb9. density | by 
reference to 241bs. In the first column, he would India 
a line therewith in the 5th column, under the head ef 
loz. 5ths. the quantity per barrel 21 lbs. 4os. which mil" 
tiplied by 40 barrels, gives 901bs. of hops for theopeep^ 
wort. 

On the snpposition that the hops were found notefe^ 
good quality as expected, or that an increase ia the ^fit 
of the weather, or other circomstanees, indnced-thafie 
of mere I the small gradatory incioaie of ona^lMth i^ 
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«a ounce- per lb. deatity of extract, as furnished by the* 
Tables, will be found very serviceable in practice, as a 
guide to the judgment i .and although the iucrease may. 
seem hidicrously triyial, yet it will generally be found' 
to be a'SniBdentgradatory increase (rem the Winter to 
the StuniBer months. An increase of onertenth of an. 
ODnee, per lb. density of extract, on the two worts as 
before given, would amount to a difference of 71bs« io.. 
the fint wort, and in the second 61bs, 

In my own experience of trade, I have .ever found* 
that the success of a manufacturing establishment de- 
Hends much, on not-only the quality of the goods manu> 
factored, but on the uniformity also. If uniformly bad,« 
ruin soon ensues; if occasionally good and bad, partial 
•oocess may follow; . but if uniformly good, all other, 
cireamstances assisting,, entire. success becomes indubi- - 
table* 

Before I qpit this subject, I will briefly recapitulate,^ 
in a condensed series. of maxims, that which I conceive 
is worthy of the attention of every brewer, as relates to. 
the purchase, preservation, and use of hops t— for pale-. 
. ales, brewed for prompt consumption, Ipurchase a fina 
flavored, fragrant and well picked hop ;. for amber ale, . 
the same requisites, vrith a little more strength ; for . 
porter— both running guile and store— and store ales, a . 
strong hop, of as good flavor as can be- met with : let . 
either sort as soon as purchased, be pressed into a moi* - 
eiy of their original length, and covered vrith two coats 
of brown paper» pasted on the canvass, which in such 
case may be doubled ; keep them in a dry, cool room, . 
and as free as possible from the access of air, steam, &c. 

Use them in qjaantity proportionate to the time and 
circumstanoes of the keeping of the beer, the system of 
fermentation, the habits and tastes of consumers, tho 
variations of the seasons and the temperature of tha 
atmospjierei and the varying quality of tjie, hop^. &e^^ 
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"97 ever' buy more than enough to last fW>m one season to 
■ another, \inless the price is so low, and the mode of 
preservation so good, as to jostify the spetealatibn. Iti 
my own practice I have found a pound of-new hops yieUl 
as much and a more fragrant bitter than a pomid and « 
half of yearlings. Never overboil your hops f^om par- 
-simonious motives, for it will be found that a small quan- 
tity and good flavor is better than a large quahtity and 
bad flavor. Let each wort receive its due portion oF 
hops, according to its quantity and strength; and never 
boil them twice, unless it is for store beer, and even 
then there should be a judicious limit to ib'ie*iieconll 
'foiling. ' '' 

The hops which are boiled in a wort, neeessarily ah- 

-florb much of it, but the knalt extract adhering to' the' 

leaf need not be lost but to a ver3ramall extent. The 

•hops which are boiled in each wort should remain in 

the hop back, when withdrawn from the copper, and 

each succeeding wort which passes over them being 

weaker than the preceeding, a quantity of wort is left 

in them equal in strength to the last woft that passes 

over, and to prevent the loss of the whole of thut, they 

-should be well pressed. If in brewing I carrydver a 

tretumwort for ^he following day's mashing, I 'cause 

such wort to be boiled for about a quarter of an horns 

and a portion of it run dlF boiling hot updh the ipent 

hops in the hop back, fbr the donble purpose ofes^tract- 

ing the wort of superior strength left in them, and to 

impart a portion of bitter extract as a preservative ie 

ctbe return wort; and by adopting this method, buelt 

wort may be kept perfectly sound tintil next morning, 

in the hottest weather, and until the thii^ mbming in 

winter, if requisite. ShoulHsuch return wort be very 

weak, the vidue of the wort which may be obtained by 

pressing, will perhaps not be worth the labour of ob» 

tainment, but should it be strongs, or should table beer 

%e brewed after strong, the quantity obtained -wiQ 
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doDbtlets well repay the labour. After the hops have 
drained all night and lost much by evaporation, I have 
found that the average weight of dry hops put into the 
copper is about 1901bs.,that will yield a barrel of wort^ 
by pressing-; and upon such data, calculation may be 
safely made in forming an estimate of the value of the 
produce, to set against the labor of pressing. 

The Hydraulic or common screw press is sufficient for 
the purpose; but the more powerful the press, the 
greater will be the produce from a given quantity of 
hops ; and if the press is necessarily smell, the quantity 
pressed each time should be proportionate to the power. 
The receptacle for the hops may be a strong square bov^ 
with a false bottom full of holes, and a tap hole in the 
tide of the box between the real and false bottoms, or 
it may he a well hooped wooden cylinder pierced fuH 
of holes, through which the wort will flow during the 
pressing, without either head or bottom, and placed on 
a stout piece of wood of a little larger diameter than 
the cylinder, and which piece will rest on another of 
still larger diameter, having a hole bored through in the 
centre, and the surface slightly hollowed out, so that all 
the wort that trickles down the sides of the cylinder, 
may flow to the centre hole, and from thence be received 
into a suitable receptacle beneath. 

The internal surface of the cylinder should be plain 
and smooth, but longitudinal grooves should be cut in 
the external surface about a quarter of an inch in depth 
"and about half an inch apart, and the holes should be 
pierced within the g^roove^ by such means the wort pas- 
tes uninterrupted by the hoops. When the pressing is 
finished, the cylinder is laid down on its side and both 
ends being open, the hops are punched out by an iron 
bar, but to obviate such labour, two semi^cylinders might 
be tmit^d by iron bands and screws or bolts, and when the - 
pressing was finished, might be disunited by wiihdratr^ 
4ng the screws or bolts, and at once set the hops free. 



CHAP. IX. 



BOILING OF WORTS. 



In this department of the proecM of brewing, as weH 
at every other, the bett informed brewer cannot bat 
lament how small is his knowledg^e of the subject. How 
impenetrably closed are all the avenues that lead to 
direct, safe, certain and satisfactory conclusions as to 
the proper time of boilinfp, the evidences of suffidency, 
or the proofs of insufficiency. 

In the chapter on malting, I have stated that by an 

analysis of malt, its component parts have been found 

to consist of—- 

Gnm « • • u 

Sugar * - - 16 

Gluten ... 1 

Starch . - • 69 

100 

How if all malt invariably consisted of such pro* 
portions of such elements, much of the difficulty in the 
way of discovering a suitable length of time for boiling 
worts, would be removed. But as malt is found to very 
much in the proportions of those constituent elements^ 
and as by boiling, coagulation causes an abstraction of 
some part of them, we find that the difficulties in the 
way of appreciating a priori, how long worts should be 
boiled, or judging a posteriori, if worts have been 
boiled long enough, may be comprised mder the follow* 
iDg heads t— 
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If a brewer was capable of analysing a portion of 
eTery brewing of malt, and such analysu would Aimiib 
him with the correct proportions of the constituent parts 
of the whole grist, the process would, in various repects,. 
be unsuitable to the pursuits and purposes of business. 

If it were not so ; then a knowledge of the proper 
proportions of those parts, to constitute the best malt, 
-would be imperatirely necessary to enable him to lay a 
foundation for the creation of a system of conducting 
every part of the process of brewing, on such principles 
as would ensure the production of the best beer, with 
the best malt. 

Supposing it possible that he might discover an infal- 
lible system of producing inevitably a good beer from the 
best malt, and that he was conscious when he had the 
best malt to operate upon, founded upon his knowledge 
of its constituent parts, he would next have to discover 
if it was possible to pursue a variable system, that would 
ensure the production of good beer, from malt varying 
in a deviation from the right proportions of its constitu- 
ent principles. Admitting the possibility of attaining a 
correct luiowledge of the constituent principles of the 
malt to be brewed on every occasion, their several- 
quantities, the proper standard of proportion, the extent 
of the deviations therefrom; the most suitable heat, 
quantity, and mode of applic&iion of the mashing men.- 
stmum, so as to extract right proportions from malt 
containing wrong proportions, then would there be the 
necessity of analysing each wort previous to boiling, to 
ascertain the relative proportion of principles they con- 
tained, with a view to regulate the process of boiling,, 
for the purpose of coagulating the surplus quantity of 
the coagulalile substance which the wort contained* 
more than was necessary for the production of good 
beer. 

We will yet go farther, and imagine a brewer com- 

V 2 
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petent to the accomplishment of all this, then he 
has next to contend with the difhculty of apportioning 
4he speed and time of boiling, with that extreme degree 
of care and caution, so as with certainty to ensure a result 
conformable to previous calculation. 

I trust enoug^h, and much more than enough, has been 
said on this subject,' clearly and indisputably to prove 
that no correct rule for the boiling of worts, as to the 
time requisite, can be given ; and that every brewer 
'inutt exercise his judgment in the best way he can, and 
•expect very different results, and console himself with 
the conclusion, that where it is plainly evident the de- 
sirable knowledge of a subject cannot be obtained, we 
ought contentedly to put up with the case as it is. But 
though I advise contentment under circumstances, 
when insuperable difficulties prevent an avoidance, yet 
I strongly recommend a calm, dispassionate, and un- 
pre^judiced examination of them, previous to a c-onclu- 
sion that they are insuperable; and if they are deemed 
atnotso, then to weigh the advantages that may re- 
sult from successfully endeavouring to overcome them, 
against the value of the resources employed in the ac* 
complishment. 

I am aware that some will say, that in the case of 
hoilinf^ there can be no difficulty in the way of deter- 
mining the proper time for each wort ; and will point 
out, as the correct criteria for judging, the method of 
frequent examination of the wort, daring the time it is 
boiling, in a glass, and if large flakes of the ooagulable 
■materialofthe wort are found to be formed, then aa 
evidence is furnished that the wort is sufficiently boiled. 
Others will say, it is sufficient to boil the first wort half 
an hour; the seeond, an hour ; and the third, tw% 
hours. Others will state that double and. treble the 
time is requisite, and eaeh party are well satisfied th^ 
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are right, and that their opponents in opinion are 
wrong^. But%hat will say the enquirer after the truth 
of the case, .when informed of so many discrepant 
methods ? Particularly if he should yenture to ask each 
informant for some satisfactory reasons for such opinion, 
and proofs indubitable of its correctness. 

It must, I think, be evident to every intelligent and 
reflecting person, that th« constituent principles of 
malt are not always in proportions the same, and that 
if they were, a variable method of extraction, would 
occasion an inequality in the proportions existing in the 
wort. That to constitute good beer, a wort should be 
perfect in its conlposition, previous to, or 8ubi»equently 
made so, by boiling, and that after boiling it should be 
subject to a perfect fermentation, and be uninjured by 
all extraneous causes, up to the time of consumption. 

And to those persons who are conscious of all the pre- 
requuites to the formation of good beer, it must be ob- 
vious, that they are unacquainted with the constituent 
principles of the malt they brew, as io quantity and 
correct proportions, that they are equally ignorant of 
the proper means to extract right proportions frem 
malt which may or may not be composed of such as are 
right. That they are ait»(Agnorant, after they have 
obtained their extracts, what is their composition ; and 
unacquainted witb their composition, they as little 
know how to treat the product so as to ensure a good 
result. 

If such then is a true and faithful delineation of the 
knowledge and information which all Brewers possess 
of the process of manufacturing Beer, and tho ma- 
terials from which it is brewed, (among whom is the 
present writer), well may it be asked, then, what is the 
utility of his writing upon a subject which he acknow- 
ledges he is destitute of much useful and desirable 
knowledge and information thereoa ? 
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To Buch a natural question my reply must be, that I 
profess to teach no further than I know,' that my infor- 
mation is incomplete* that my object is to teach what I 
do know, and above all thinj^ to point out of myself that 
which I do not know, in order that others may learn, if 
they themselves do or do not know, that which appears 
to me to be requisite to be known, before any one can 
plume himself upon the acquirement of ail that is de- 
sirable to be learnt, relative to the means of brewing 
good beer. 

He that would be wise, must first know the boundless 
extent of his own ignorance. And true enough is the 
adage, that *< the mora a person knows, the more con- 
vinced he is of the very little he does know." And 
that excellent truism written by Pope--" a little learn- 
ing is a dangerous thing,'* — ^is as applicable to attain- 
ments in the art of Brewing, as it is to every depart- 
ment where much knovdedge is requisite • 

In confirmation of the truth of this statement, I think 
that I may safely appeal to the fact, that there are 
many who have been practical Brewers for a long pe- 
riod , who seldom, if ev^ produce a good beer ; who 
have ever adhered to an invariable system without 
deviation, such as they were first taught, and wbo 
believe it the best that can be taught, and who, if told 
they knew not how to brew good beer, would feel 
highly offended, and think the statement false. To 
such'' a little learning is a dangerous thing." because 
they have not learnt enough to enable them to perceive 
their own ignorance, and, consequently, they do not 
endeavour to learn more, because they imagine they 
know enough. But to return to my subject ; to form an 
estimate, whether or not worts are sufficiently boiled as 
evidenced by the apparent extent of coagulation exhi- 
bited by the appearance of the wort in a glass, appears 
to me to be a very fallible test. If all worts possessed 
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aa equal quantity of the coaguIaUe material, theo 
might the practi§ed eye of observation tdl, probably, 
vheu the wort wastufficieotly boiled. But as the firat, 
secood and third, or more worts, of two brewings, may 
not possess the same quantity of soeh material, but on 
the contrary, a very dissimilar quantity, an abstraction 
by coagulation to an equal extent, would not reduce the 
residue of the uncoan^ulated material to a state of eqna* 
Utyi consequently, if one wort was in a perfect state for 
the process of fermentation, the other could not be» 
And if the quality of the beer was dependant on the 
residue left in the wort, and not on the quantity ab* 
stracled, where is the value of the knowledge acquired 
by observation ? 

^ And again : if the time of boiling is to be regulated by 
the criteria of coagulation, what is to be said relative to 
boiling, as regards the obtainraent of a proper extraei 
from the hops ? If coagulation was to be the determi- 
nate criteria for boiling, the evidences in favor of termi« 
nation, would be exhibited much earlier in the first wort^ 
which needed the most extract of bops, than the secondt 
-which needed less ; consequently, an adherence to the 
one a) stem, would oppose the requirements of the other* 
An re ates tu boiling by time, the precedinjr observa* 
tions equally apply, and to which some additiunat 
oljections may be urged. 

But. before i point them out, let us examine thesub« 
ject of boiling worts, as relates to the effect produced in 
fermentation , and analogy will best serve the purpose 
of illustration. 

In the making of wine from the ripe grape as soon at 
gathered, or the dried grape, called raisin, if water is 
put to either, and after standing the usual lime, the 
must is withdrawn from the busk without pressing the 
latter, and put into a cask, the fermentation will be. 
slow kad slight $ but if the husk is pressed, and .the 

V 
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material, be mtitt add to the artificial ferment already 
Smithed an additional quantity, and if on the contrary 
he finds that he has underfooiled, and has left in his wort 
too much of the fermenting material, he mast adopt 
such methods to remedy the eyil, as the reader will find 
more fally detailed in the chapter on fermentation. 

To attempt to make wine or beer from su^^ar alone, 
would be an absurdity ! but to make vfxne or beer by an 
admi!Ktnre of sugar and the juice of fruits or yeg-etables, 
or sugar and the extract of malt, is both frequent and 
reasonable. Good malt contains a sufficiency of saccha- 
mm without the addition of sugar, but a. wort from bad 
malt, wilibe improyed by a judicious addition of sugar. 

Enough has been said, I trust, to proyethat no correct 
rtile can be laid down to determine the proper time that 
worts should be boiled, or criteria furnished by which to 
judge, whether or not they haye been more or less than 
sufficiently boiled, after such process has been accom- 
plished'; and it may by some be considered that at least 
an apology is' due, for occupying so much of their time 
in proring what can be done, instead of shewing what 
can be effected. But to me it does not appear an 
apology is necessary, conceiying that where error 
etKfsts, such a preyentatiye to the attainment of a right 
knowledge should be remoyed, before the person la- 
bouring under its influence, can see the advantages of, 
or necessity for, the attainment of information ; and 
what I cannot impart, they may endeayour to obtain 
elsewhere. 

I will now close this chapter by stating, that in the 
absence of all meansof judging what should be the pro- 
per time of boiling worts, or a knowledge of whether 
worts haye or haye not been sufficiently boiled, by any 
test after boiling, that I think it best to err on the safe 
side, by boiling rather too much than too little, and en- 
deayiour to obyiate the defect on which soeyer side it 
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may happen, bj a tuitable management of the feniKnta* 
tion. And agreeable to luch conclusions, I recommend 
one honr and a half* boiling for the first wort, two or 
two and a-half for the second, and from two to three 
for the third { or in case the first and tecond raw wort» 
are boiled together, thea two- hount. 
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CHAP. X. 



COOLING OF WORTS. 

I am no advocate for the introduction of any new .de- 
scription of machinery, or the improvement of the old in 
a brewery, for the sake of mechanical advantages, 
regardless of the chemical consequences. 

Various modes of cooling worts have been devised, 
■ome of which appear to me to be highly objectionable, 
while others appear to me to be very advantageous. 

The old method of running the boiled wort from the 
bop back into shallow cooling backs, aud there allowing 
it to remain until reduced in temperature tu the point 
required, or to the heat of the atmosphere, appears ta 
me to be objectionable for the fulloning reasons : — 

A great waste of time, even in the Winter ; but mw^ 
particularly in the Summer, is occatiiuned thereby. 

A liability of too great an abborption of uxygen from 
the atmosphere, by so long an exposure to it, whenever 
•uch air holds the electric fluid in simple combiuatioo 
with it, which in hot and tempestuous weather it so 
frequently does. The impossibility of reducing the 
temperature of the wort to a sufficiently low pitching 
heat, when the temperature of the atmosphere is above 
the required heat. 

An unnecessary waste of wort, by adherence to an 
unnecessarily extended surface. 

Against these disadvantages I know but of one ad- 
Tantageasaset-offy which iS) thatiaca&e your vrort 
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should be of lew than the required denBit/, its densitj 
will be increased by the evaporation, consequent on the 
extension of surface and exposure to the air. 

Some have adopted the use of a fanning machinef 
the objections to which appear to me tobe^ 

The labour required to work it. 

The greater liability of the wort absorbing oxygen, 
in consequence of the much larger quantity of air forced 
into contact with it, occasioned by the motion given to 
the air, and which by the fanners is caused to traverse 
over the surface of the wort, and sweep off the steam: 
and the extension of surface given to the wort, by agi* 
tation, occasioned by their use. 

The beating into the wort of all insects and dual 
which come within the vortex of air, resulting from 
the revolution of the fanners. 

The impossibility of reducing the temperature of the 
wort belowr the atmosphere^ should it be desirable so to 
do in hot weather, for the purposes of fermentation. 

Against these disadvantages, I know but of one advan* 
tage, whicJi consists in bring able to cool the wort in a 
less space of time, to the point required, or to the low- 
est, as is by such means possible, than can be by ita 
exposure only in the ooolinj: backs. 

The next method to which 1 have to advert is the 
cooling of worts, by the medium of water, and which 
Appears to me decidedly preferable to any other at pre* 
sent practised. 

But there are a variety of ways in which the agency 
of water is used to effect the purpose; and which may 
be divided into four several principles. 

To pass running wort through water in a quiescent 
state. 

To pass running water through wort in a quiescent 
state. 

To pass running wort through water, in a running 
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^ate» both wort^anH Water running in th« same direc- 
tion* 

To pass mnning^ Trort tbrongh water in amnnisf 
state, tbe wort and water running in an opposite direc* 
tion* 

As relates to either method, it must, of coarse, be 
■understood, that some intervening substance keeps the 
wort and water from a state of union $ and that through 
such intervening medium the heat of the wort is convef- 
-ed to the water. 

Several methods have been -devised, founded on each 
cf these principles, 'to effect the desired object ; but I 
believe it ha^ been found that the fourth principle is the 
most ef&cacious, as to the attainment of the lowest 
temperature of the wort, the employment of the least 
'quantity of water, and consequently with the greatest 
■economy of labowr. 

One of the methods by which the first principle has 
1>een reduced to practice, (and which will serve to 
illustrate the result,) is to let the worts run from the 
cooling backs into the fermenting tun, through a metal 
worm, placed in a iwssel of cold water, such as is used 
by distillers to condense the spirituous vapours pro- 
ceeding from the still to the spirit receiver. 

The objections to thb method are-: that by the im- 
fiartation of heat from the wort through the metal pipe 
to the water in the worm ttd>^ that the water wotild 
Tery soon be raised above the temperature at which 
the wort was required to run into the tun, and that it 
would not be possible to get the wort -down into the 
tun at so low a heat as would be requisite, (let the 
quantity of water it contained be ever so great), ia 
any thing like a reasonable time. 

To elucidate this matter, we will suppose a medium 
case, of common occurrence in Summer: 

A Brewer has forty barrels ef wort to cool , which he 
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irishei to get down into the fermenting tun at 60 de« 
greet of heat, but the temperature of the atmosphere 
about his cooling backs is 65 degrees of heat i coose* 
'quently he knows well that while the atmosphere con- 
tinues at that heat, let his worts remain exposed to it 
as long as they may, by its influence, he cannot accom- 
plish his object* Again : he wishes to cool his wort to 
that point quickly, with a view to the saving of time, 
and to prevent the liability of the wort absorbing too 
much oxygen from the atmosphere. We will further 
suppose that he is of opinion that it would be prejudicial 
to his wort, to let it remain in the cooling backs be- 
• yond the time of its reduction in heat to 103 degrees, 
by its exposure to the atmosphere. Next: he has a 
worm tub, which he can fill with water immediately 
from the well at 50 degrees of heut i —the quei y is, 
how much water should his worm tub contain, so as to 
reduce his 40 barrels of wort to 60 degrees of heat, on 
the supposition that if tho worm was fiiled, it would 
contain the 40 barrels of wort ? and that the wort was 
allowed to remain in the worm sufficiently loug, until, 
hy the law of equalization, to which heat is suliject, 
as much heat would be transmitted from the wort to 
the water, so that the temperature of the former 
would be reduced, and that of the latter increased to 
>60 degrees ? 

40 barrels of wort 160 barrels of water, 
at 100 dcg. of heat at 50 degrees of heat 

4000 8000 

4000 

Divide l)y Bar- 200) H0l0(60 degrees of heat 

rels of wort 1200 

and water 



Such an apparatus would prove very costly, and should 
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the brewer be of opinion that to let the wort lay in the 
cooling back, until reduced to 100 degreet was prejudi- 
cial, and that it ought to be ^t into the fermenting ton, 
before to great a reduction ; the eize of his worm tab 
must be increased in the ratio of his opinion, and should 
lie have a second wort to follow the first, he might 
have occasion either partly or totally to re-fil it for 
a second operation. 

It will be seen that I have exibited the use of the 
worm tub in its most expensive and objectiqi^able state, 
and I will now point out its use in its cheapest and 
most advantageous— so far as outlay of capital is to be 
considered. 

A worm tub and worm of less dimensions would be 
sufficient to accomplish the same purpose of cooling^ 
down to the same point, by continually pumping cold 
water into the bottom of the worm tub, and allowing an 
equal quantity of heated water to run out at the top, 
and letting the wort run into the tun, from the cooling 
hack through the worm, at such a speed (to be re- 
gulated by a cock) as would ensure the temperature 
of the whole being got down at 60 degrees. It is true 
that by such a mode, a less sized worm tub and worm 
would effect the same purpose, but there would he the 
important objections of the brewer already stated $ the 
greater time required, and the longer exposure to the 
atmosphere of a slowly, yet gradually, diminishing 
portion of the wort. 

The second principle has been tested, by placing 
pipes in different modes of arrangement within the 
cooling backs, and causing water to pass through them, 
until the temperature of the wort was sufficiently low 
to get down into the tun. The objections to this method 
are, first— that it is not the most effectual and econo- 
mical means by which the temperature of the wort may 
be reduced to the required point. Second— that an ex* 
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pMure of the wort to the atmosphere in hot weather, i« 
bat injurions at the shortest possible period ; and if 
continued during the whole proeess of cooling, is liable 
to proTe seriously so. Thirdly — that if such pipes re- 
main stationary in the cooling backs, an additional loss 
of extract is experienced, by the adhesion of wort to 
their exterior surfaces. And they may prove impedi- 
ments to that indispensable cleanliness in which such 
utensils, as well as every other, should ever be kept in 
a Brewery. 

The third principle has been exemplified, by placing 
one or more pipes, in a larger pipe, causing the wort to 
run through the inner pipe or pipes, and water through 
the outer one, both wort and water flowingin one direc- 
tion. A little reflection must convince anyone, thfit 
such a principle is erroneous both in theory and prac- 
tice. 

Let us imagine any number of feet (say 60) of wort, 
and water ninning in the same direction, of unequal 
tern pern tnrc^s, and seperated one from the other by 
roetallic tuhincr, and su^'ject to the law of equalization » 
the heat passinsr from the hottest fluid to the coldest, 
until both were of equal temperature. In eonseqnenee 
of the length of pipe being 60 feet, there might be suf- 
ficient time for the transition of heat from one to the 
other, until equality was established, but beyond that 
point, of course no further transition could take place* 

If then the wort was at 100 ^eg, of heat, and the water 
at 50, and the volume of each the same, the mean heat 
-would be 75 degrees, and if requbite to pitch the tun at 
60 degrees, it would be necessary, at least, to past 
through four volumes of water to one of wort. Tn figures 
four volumes of water to one of wort might appear 
sufficient, but in practice it would not be found so, under 
any other than very disadvantageous circumstances; 
and such proportions would of themselves be sufficiently 
iaconvenieut and costly. 
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The fourth principle it undoubtedly the beflt» uui 
perhaps the only proper one to adopt« This, like the 
othera, bat been adopted under a Tariety of modifica- 
tionSf and I believe we are indebted to Mr. JohnYallaiice» 
ibr the primary adaptation of this principle tQ the cooliof 
of wortfl. 

The mode by which this principle was first put into 
operation by him, has subsequently been much im* 
proved upon, as relates both to the cost (^ the aippanu* 
tus, its efficiency in cooling with a reduced quantity of 
water, and by the appropriation of the water used in 
eoolinfi^, for the purposes of brewing, &c«, instead of 
letting it run away to waste, as was formerly done* 

To appreciate duty the value of the principle, an 
illustrative explanation to some may be necessary. 

To simplify the subject, let us suppose that a pipe of 
one inch diameter and 41 feet in length is placed in 
the centre of a pipe of two inches diameter, and the 
•ame leng^. That the wort to be cooled is at 110 degrees 
of heat, and is required to be reduced to 60 degrees, by 
water at 50 degrees ; and that the wort shall ma down 
the internal pipe, and the water pass up the outer pipe. 
The wort decreasing in temperature one degree in every 
foot of its progress, and the water increasing in the 
ratio to the proportion employed. Let us further inuu 
gine that the internal pipe holds one barrel of wort, and 
the external two barrels of water, and on the suppoil* 
tion that the transmission of heat from the wort to the 
water was in arithmetical proportion, we should find 
the wort leave the inner pipe at 60 degrees of heatyaad 
the water the outer pipe at 75 degrees. 

The following diagram, divided into 41 parts, wlllf 
perhaps, exemplify the principU bettor than wwdtt— 
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Some ll«trlKeraton ha*e beeaconitruuteil 
|n this way, but it U bf no means ths best 
mettiod, allhough the limpleiL SimplicitT in 
macblaery » often Iti best recommeodatlon, 
but it does not apply u vi ioTariable tuIb- 
To form a judgment of the difference in the 
60*601 produced belneen tbe iaclaiura of tat 
inch pipe wltbin a two inch, we have first to 
cvDsiderthat the thickness of tbe tnelal with 
which pipesaremadeshouldbqinpnipartlaii 
to tbe diameter of the plpe,con>eiiuentlT,n* 
tbe one.lneh pipe requires a thicker metal 
than the half-loch, the heat from the wort 
cannot been easiij and quickly traosmlttod 
through the inch pipp to Ihe water, as i^ 
can be IhroDEb the half-inch.. Again: the 
beat containad in tlie centre of Ihe wort, 
inclosed in an inch. pipe, has half an inch to 
lr»el,eacb way , before it reaches tbe in- 
ternal surface of the pipe) whereas, in the 
balf'lnch pipe. It has but the distance of a 
quarter of an inch. But a very proper ob- 
jection may be urged to Ihe nse of a half 
Inch pipe, enclosed in oae of an inch diame- 
ter, for the cooUng'^f iforts, on.tbe grwind 
that such * refrigerator would be much too 
small fbr any Brewery.. 

Bnt in the cooitruction of a refrigerator 
of larger, dimensiona, the use of half loch 
pipes enclosed in one pipeof anygivendi- 
mensloiis not less than two tncbea dlamrterr 
wilt be found to be the moat eSieacious nnd 
economical method of any. An evidence of 
tbesupeilorily sf baif-mch pipes, enclosed in 
pipes of different ilies, ioatead of an inch 
pipe in a two Inch, may be teen by refermo* 
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to figures Nob. 8, 9, 4, 5, 6, & ?» in the first plate. 

Figure 2, exhibits an inch pipe in the centre of a 
two inch. 

Figure 3, exhibits fiye half-inch pipes within a two- 
inch pipe. Fig. 4, seren pipes in 2i inch ; fig. 5, eight 
pipes in 3 inch ; fig. 6, twelve pipes in SJ inch ; and 
fig. 7* fourteen pipes in 4 inch. 

The circumference of a pipe of one inch diameter is 
about three inches^ and the circumference of a half- 
inch pipe is about one and a»ha]f. 

It will then be eyident, that as the united circum- 
ferences of the five half-inch pipes in the twa»inch 
pipot presents a surface of seven and a-half inches, as 
a medium of communication of the heat contained in 
the wort to the water which encompasses them, and 
the one-inch pipe only presents a surface of three inch- 
es, that a third and very important advantage is pre- 
sented by the use of half-inch pipes, as exhibited in 
figures 3, 4, 5, 6, & ?• In the first plate, fig. 8, repre- 
sents a sectional view of a refrigerator, invented by 
myself, so far as an improvement on the refrigerators 
constructed under the directions of Mr. John TaJIaace 
(and the adherence to the principle which I before 
stated, I believe, he was the first to adopt) can be 
called an invention. Nor can I claim the priority in 
the inclosure of small pipes within a larger case, as 
the refrigerator in the Brewery in which I. am now 
writing is composed of cast iron plates, enclosing cop- 
per (three quarter inch) tubes, the invention and con- 
struction of Mr. John Yallanee, long before I thought 
of the appropriating them for the purpose ; but yet I 
was not aware that their use had been adopted until 
about three years after the cnnstmction of my own. 

Consequently all the merit which I can claim (if it 
possesses any title to the least portion) is the substitut- 
ing copper external circular pipes, instead of flat inm 
CM* copper cases, and their appropriate connexion. 
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Reference to figure B, plate first,- 1,2,3, 4,5, G,?* 89 are 
eight copper pipes of any required diameter, not lew 
than two inches ; nor loss length than eight feet. Each 
of these pipes contain half inch pipes, arranged as per 
figure 3, 4, 5, 6, and 7* The half inch pipes are soldered 
or brazed into a circular plate at each end, which plates 
fit into the end of the external pipes, and are soldered 
tight therein. 

(a) Is a pipe conveying wort from the cooling back 
into the half inch pipes fixed in No. 8 pipe, and de* 
scending them, is conveyed into the first union pipe (c)t 
and enters into the half inch pipes fixed in No. 7 pipet 
and ascends therein, and from thence descends through 
pipes in No. 6, and so on, until it finally leaves by the 
pipe (b), by which it is conveyed into the fermentin|C 
tun. 

(b) The pipe conveying wort from the refirigeratoc 
to the fermenting tun. 

(c c) Union pipes which connect the pipes No. 1, ?» 
3, 4, 5. 6, 7, and 8, together, and which are attached to 
the same, by brass union screws, (a a) 

(d d) Are short pipes, which also connect the pipes. 
No. 1, 2, 3, 4, 5, 6, 7> and 8, together, and serve to con* 
vey the water from one to the other ; which water 
surrounds the half inch pipes contained within them. 

(e) a pipe from the water tank or the rising main of 
the pump, or connected with both ; attached to the side 
of No. 8, pipe, and it will be perceived that thit pipe, 
and the pipes (00) and others, are united in the mid* 
die by union joints or flanges bolted, with a view to 
separation, in case of repairs, &c. being required. 

(p) A pipe which conveys the water from the refri* 
gerator to the water tank, or conveying it to the sewer, 
as may be most convenient. 

<gg) Are air pipes of sufficient length to ascend a 
few feet above the cooling baoky and arc tor the purpote 
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tfT allowing the air to escape from the refrigerator, 
"when the wort is first turned on. 

(b) Is an air pipe fixed into the water pipe of suf- 
ficient length to ascend a few feet above the water tank, 
and effects the same purpose to the water department, 
as the pipes (o o) do to the wort. 

~(i) Is a pipe leading from the water tanlc to the pipe 
(4^ and is for the purpose of conveying water into the 
half inch pipes, after all the wurt is run off from the 
cooling hack, and those pipes are left full of wort. The 
purport of the admission of water on such occassion, is 
to expel the whole of the wort contained in the half 
inch pipes into the tun, which it effectually does with 
out admixture with the wort, leaving those pipes full 
of water instead of wort. 

(j j) 8top cocks, fixed in union pipes (c c) for the 
purpose of drawing off the water from the half inch 
pipes. 

(k k) Brass union screws, for the purpose of connect- 
ing No. 1, 2, S, 4, 5, 6, 7) and 8, pipes together, affording 
the means of disconnecting the union pipes (v c), and 
thereby furnishing access to the open ends of the half 
inch pipes, for the purpose of cleaning them, or effecting 
any repairs, i&c. 

TMs refrigerator may be placed either in a vertical or 
horizontal position, whichever is most convenient ; but 
the annexed view exhibits it in a vertical position, and 
in case of being placed in a horizontal position, the 
situation of the stop cocks (j 1) the air pipes, dec. 
inrould reqiiire a modified arrangement. 

The pipe ^(a) u connected with the cooling back, be- 
tween which and the refrigerator may be a stop cock, or 
'v^ithin the coOling Imck a valve. 

The wort passes through this pipe into the refrigera- 
tor, and makes its exit at the pipe (b), which conimtt- 
iiicates with the fermenting tun. 
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The speed with vrhich it will pass from the cooUnfC 
back into the tun, when the stop cock or wtAve is fully 
open, depends mach upon the height of the fall, or in 
other words the heigrht of the wort in the cooling back, 
above the point of exit into the fermenting tun. 

To regulate the temperature at which the wort shall 
come down into the tun, it is necessary to adjust a stop 
cock in the pipe (b) placed at a convenient distance 
f]*om the tun, at any point as will govern the speed at 
which the wort may pass through the refrigerator. For 
this purpose it is usual for a person, by the aid of a ther- 
mometer, occasionally to ascertain at what heat the 
wort is in the tun, and also the heat ot snch as is flow- 
ing into it ; and in case it has been, or is coming down 
too hot or two cold, then so to adjust the stop cock, as 
'Will allow the wort to run with less or greater speed, 
sufficient to ensure the required temperature ; and a 
^ery little practice enables a person to get the worts 
down, at any crimen heat, with perfect accuracy. 

The pipe (e) admits the water into the refrigeratory 
-and by the pipe (f) it leaves it. 

The pipe (b) should be connected with the liquor 
back, with a stop cock between ; and, also, with the 
rising main of the pump, and a stop cui'k between. 

By such an arrangement, the water may be pumped 
immediately from the well through the refiisrerator 
into the liquor back, by opening the stop cock in the 
pipe connecting the rising main and refrigerator, and 
shutting the stop cock in the pipe connecting the liquor 
back with the refrigerator, by the pipe (e). 

By this mode of operating , the refrigerator may be 
considered as but a tortuous rising main, and it will be 
found that but a very little more power is required to 
raise water from the well to the jiquor back by such a 
route, than is by a straight and perpendicular ri&ing 
main. 
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The advantag^es of thns raisin j^ (he water through 
the refrig^erator, to the liquor back, are three- fold. 

The water beinf^ obtained immediately from the well, 
in which it is at about fifty decrees of heat all the year 
round, furnishes the means of coolings the wort quicker, 
and to a lower temperature in hot weather, than it it 
was first pumped up into the liquor back, and then 
allowed to run from thenee throug^h the refri^^erator 
into a lower liquor back, or away to waste, because, 
in proportion to the time it lay exposed to the influence 
of the atmosphere in the liquor back, so would be its 
increase in temperature, until equality was realised. 
And should the heat of the atmosphere be at seventy 
defcrees, or abore, and the wort required to be ^ot 
down at sixty degrees, it is plain that the water must 
be below sixty to accomplish it, and consequently must 
not remain too long exposed to such an atmosphere. 

By this mode of raising water, the whole that is re- 
quired for the purpose of cooling the worts may be 
aared, without the need of two liquor backs (one placed 
below the other), an advantage which needs not ex- 
plaining, as relates to the outlay of capital and the 
saving of time, and horse, and manual labour, or fuel 
in case of the use of a steam engine as a motive power. 

The third advantage is, that such water being saved, 
may be applied frequently to some beneficial purpose, 
with its temperature increat^ed In the operation of cool- 
ing the wort, as it leaves the rel'rigerator at a heat in 
proportion to the quantity of water used to the wort 
cooled. 

Between brewings, the refrigerator should be left 
full of water, both the wort and water compartments ; 
unless in Winter, the refrigerator should be so situated 
as that the water may be liable to freeze therein ; then 
in such case they should be left empty. In aucii case 
the opening of the cocks (j 3) would serve to enpt 
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the wort compartment, and a small cock might he ia* 
■erted in the Me of the lower end of eaeh external 
pipe, for the purpose of emptying the water compart- 
ment. 

Previous to commencing' the cooling of the first wort 
of a brewing, the stop cocks (j j) should be opened, 
and all the water drawn off from the wort compartment. 
Then turn on the wort from the cooling back into the 
refrigerator, and as soon as it reaches the tun, ascertain 
its heat by a thermometer, and if too hot or too cold, 
regulate its speed by a proper adjustment of the stop 
cock in the pipe (b). And as soon as this process ia 
commenced, as a matter of course, water shoold be 
pumped from the well through the refrigerator to the 
liquor back, or run from the upper liquor back through 
the refrigerator into the lower one. 

The form of this refrigerator, the variable position in 
which it may be placed, the little room it occupies, its 
little weight, the facility with which it may be taken to 
pieces, cleaned, or repaired. Its effective powers, its 
small cost, and its value when worn out, or, if required, 
for an appropriation to any other purpose, renders k 
far superior to any other apparatus for a similar purpose 
that I have ever yet seen. 

Before I quit this subject, I will state for the infor- 
mation of those who know nothing of the invaluable 
advantages of a refrigerator, that while 1 am now 
writing, a guife of ale is cleansing close to me— quantity, 
68 barrels of XX, at a temperature of 66 degrees, which 
was pitched at evening 10, on the preceding day, at 68 
degrees, the heat of the atmosphere surrounding the 
tun being* then, and now is at 70 degrees, and the heat 
of the air above the coolersyat the time such wort waa 
running therefrom through the refrigerator into the 
tun, was 76 degrees. 

The weight of each of the refrigerators of the giyen 
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uses, and the length of each case, mii9 feet, U from 
about ISOlbs. the smallest, to about 7501bs. the largest. 

The quantity of wort that each will cool per houK, 
apon an average, is from about eight barreb the small- 
est, to about twenty.fi ve barrels the largest sise. 

As the variation in the price ot copper is so frequent, 
^and in different breweries the weight of pipe required 
may not be alike, no definite price for each size can be 
given, but it may be serviceable to say that the cost of 
six cases of each size would average from £4Q to i^, 
and eight cases, from ^(^50 to ^120. 

It mast be understood that the weight and prices 
furnished refer only to the refrigerator, as delineated 
in plate No. 1, fig. 8, without auy of the connecting 
pipes that lead to the several utensils,^ or any frame 
work to which it may be fixed. 

As every case is connected together by union screws, 
they may, for the purpose of carriage, be detached and 
packed in wood altogether i the dimensions of the 
package for the largest size need not exceed in length 
10 feet, in width 4 feet, and depth 1 foot^ or width and 
depth 2 feet. 

As relates to the quantity of wort that may be cooled 
by each refrigerator, no definite quantity can possibly 
be stated, as there are so many circumstances con- 
nected that militate against accuracy. Six cases in 
some breweries may do the work of eight ia others, in 
the same time, resulting from the difference in the 
quantity and te;nperature of the supply of water, and 
the rapidity of the passage of wort resulting from the 
difference in the distance between the cooling back or 
hop back, and the point of delivery in the tun, in the 
several premises. 

Also the difference in the facility of cooling in the 
cooling back, previous to, and during the process of, 
cooling by the refrigerator, and other causes In ad* 
ditioDy which might be enumerated. 
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ilUheuf^h some brewers content tbemselires wHh ihm' 
use of six cases, yet I strongly recommend eight to* 
every one, because it is much better to be able to cool 
too fast than too slow, (not that the former is possible) i: 
and should one or. two cases at any time need repairing^ 
two can always be withdrawn for a short period, for the 
Pinrpose, as they should be all made to fit in pairs* 

As the refrigerator is subject to a.considerable pres- 
sure, either if the water is pumped through it from th^ 
"well to the liquor back, or if running through it from m 
▼essel above the liquor back, into the liquor back, it is 
necessary that the pipes should be sufficiently thick, and 
the whole of the work.well .performed, so as to be able 
to support it : but, as the thinner the metal, the quicker 
and more effectual is the transition of the heat of the 
wort through it to the water, there must be a mediunx 
point of thickness best adapted for the double purpose. 
To state what that thickness should be, for every brew* 
ery, would be impossible, as the difference in the distanca 
between the refrigerator and the liquor back, indif- 
ferent breweries, varies to a considerable extent ; and 
as the pressure on the refrigerator is proportionate to- 
the heighth of the point of delivery of the water into 
the liquor back, after it has passed through it, above 
the refrigerator ; so any difference in the distance in 
different breweries, would give a difference in the pres* 
sure, and consequently cause a difference in the requir- 
ed strength of the metal. 

As practice makes perfect, and the workman whom^ 
I firat instructed to make them, and* who has since 
made for several brewers, is become so prompt in the 
manufacture, and a competent judge of the requisite 
strength of pipe, &c. adapted to different premises,^ 
when informed of the particulars as before adverted to,^ 
X' should conceive thai, buth for the superiority andil 
accuracy of bis workmanship, and moderate priceti.. h^ 
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would tonish a refrigerator of any size, better and 
cheaper than any inexperienced -workman possibly 
eonid, from any description I bare, or am capable of 
'giving by drawing and description ; and that as the 
weight ii not great, such advantages would probably 
mnch more than compensate for the cost of carriage. 

The facility with which this refrigerator may be 
cleaned, is also a very great retommendation to it. It 
may be performed mechanically, by taking off the 
connecting pipes (C.c.) and passing a brush attached to 
a wire rod or cane, throngh each half-inch tube, the 
mucilaginous coat, adhering, maybe rubbed off, and 
afterwards -well rinsed with hot water ; or it may be 
chemically effected, by filling the refrigerator with 
boiling hot lees, as recommended for the seasoning, &c. 
of casks, &c. in chap. 18, but in such case, care should 
be taken not to let the lees remain too long therein, 
lest it dissolve the solder : two hours will be found suf* 
ficient ; and such lees may then be drawn off by t-he 
cocks (9.J.) and returned again to the lime and ashes, 
through which by filtration it will pass, freed from im- 
purity and be fit again for use. After the lees are 
withdrawn, it should be well washed out with hot water. 
It may also be cleansed by steam and subsequent 
rinsing. 



CHAP. XI. 



TEA8T, 
By analysis has beea found to be formed of oxygen^ 
carbon, bydrogen, and a very small portion of nitrogen. 

In the production of beer, it is an agent by which a 
Tinons, an acetous, or a putrefactive fermentation maj 
be effected* 

The desire and intention of the brewer doubtlcM b^ 
or should be, to effect a Tinous fermentation only, by 
Its agency ; instead of effecting a vinous and acetoui, a 
vinous and putrefactive, or a vinous, acetous, and putre- 
factive fermentation, conjunctively, or an aoetooa oc 
putrefactive, separately* 

But the wish of the brewer Is frequently not reaUied, 
through ignorance or culpable negleet, and seldom bf 
unavoidable necessity, as relates to the effect prodneed 
by the agency of yeast. 

Often* through ignorance, beeante he b not consoioiia 
that his yeast, which he puts into the tun, b In a state 
that will cause an acetous or putrefactive fermentatioii, 
or both, even if he examines it before using it i and 
otten through culpable neglect, becanse he does not 
examine it before using it, and in sufficient time for tha 
obtainment of better. 

Often, through ignorance, because he b not aware of 
the proper means, by which yeast may be kept sounds 
and in fit condition for the purposes of fermentatloii 
from oae brewing to another, or from onlpabli^ uegloety 



*'4>ecau8e Icnorvving the means, he fails to pracfice tliemi 
"^r havinf^ so faiied, he does not obtain better froooFm 
more prudent brewer. 

To preserve yeast sound and in i^ood condition, from 
one brewing to another, less care is requisite in cold 
weather than in hot. 

In cold or hot weather, the brewings shonld not be 
too far between ; in hot ^weather the period should be 
shorter than in coid, for the utmost care exercised ia 
the.preserTation is not sufficient to ensure good con* 
dition for a long period, and every day^skeepingreoldefB 
it of less value, and the sooner it is used, the more 
energetic and beneficial are its fermentative ivroperties. 

'Yeast is in the fittest state for use, v^hen taken op 
from the stiliions, as soon as the fermentation is com- 
plete. It should be well freed from the beer, by draining, 
and the Ihickeir it is when taken up, the better ia iu 
quality. 

If it does not suit to use' it at ftuch time, it should be 
removed from the stiliions, and placed in small quaifti- 
ties, and laid thin in wooden vessels, in a cool, dry, and 
aSry situation, in order that it may not ferment. The 
temperature of the situation should by no means exceed 
60 degrees, and as much lower as a suitable place can 
be found to place it in. 

Necessity having never prompted, Ihave not tried an 
ice-well for the preservalion of yeast from one brewing 
to another in sultry weather { but if an ice- well was dry 
and free from carbonic acid gas, I should imagine that 
it would be ta desirable situation in which to place it, 
-by those whose brewings were not frequent, wbo could 
npt conmiand a cool, dry situation on their premises lo 
place it in, and who could not obtain a supply frcRB 
-others when in need, 

Teast ^hould never be used in fermentation, that bas 
fpontmeonsly fermented^ subsequent to its ejecties 
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fyom the cleansing casks, as its fermentatire powers 

have thereby been impairedi and an acetous or putre* 

fkctive fermentation must have commenced, and such 

yeast will communicate to the wort, with which it ii 

mixed, a fermentation of the same character and extent, 

to which it had been previously subject. 
Teast should always be used by weig'ht, instead of by 

measure. 
The least quantity should be used, that is capable of 

effecting a fermentation to a given extent in a givea 

time* 

No definite quantity can be prescribed as proper to be 
' used, inasmuch as a frequent variation is indispensably 

necessary, according^ to a variety of circumstances, of 
'which every brewer should be fully aware, and capable 

of judging, which close and attentive observation and 
4ong experience will alone render him competent to. 

This subject 1 shall more fully enter upon, under the 
-head of Fermentation* 

A chancre of yeast is sometimes necessary, that is, 

yeast in good condition shonld be obtained of another 

brewer, for the purpose of fermentation, and the fre- 

^^uency of such obtainmcnt should be in proportion to 

the need, of which the brewer should be a competent 
judge $ for with the exercise of every care and caution 
-in the preseivation from one brewing to another, its 
fermentative powers will decline and wear out, and 
when such occurs, a change of yeast is as necessary to 
the brewer, as a change of seed is to the farmer. 

The annexed Table, calculated for my own use, 1 
have found highly useful, in conjunction with the dic- 
tates of my own judgment, in determinining the quan- 
tity of yeast to be used on every occasion. 

Explanation relaiive to the use of ihe Table. — Supppose 
that my judgment directs the use of four-tenths of aa 
ounce of yeast to every pound density contained in the 
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CHAP. XII. 



FERMENTATION. 

Tbe theory of fermentation shoald be wellnndentood 
by every brewer ; and it is but of little lenrice to know, 
and to carry into effect, a right procen of extraction 
and boiling of worts , unless the subsequent and most 
important process of fermentation is conducted on 
right principles. 

In fermentation, every brewer should have a purpose 
to effect, which purpose he should well comprehend, 
and know by what means he can accomplbh it, nor 
fail to pay every attention to their use. 

A theoretical knowledge of the process of fermenta- 
tion must convince the possessor that no definite and 
invariable practical system can be prescribed for any 
one, because it is a chemical operation upon variable 
materials, with varying agents ; and that to accomplish 
an invariable purpose, a continual variation in practice 
is requbite. 

The purpose of every brewer, in fermentation, should 
be the production of such beer, as will most please the 
majority of his best customers ; and, as a general rule, 
I think it will be found that the eye must be gratified 
by its brilliant transparency and mantling vivacity $ the 
taste, by its grateful fiavor, combined with a richness 
and fulness on the palate, declarative of a bounteous 
supply of malt and hop $ and the nerves and mental 
sensations, by vigorous bracing and exhilerating ex- 
citementf resaltiog from a full measure of spirit* 
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If such are the standard qualities indicative of good 
beer, it becomes an important subject of enquiry to 
every brewer, how their presence may be commanded ; 
not once, or occasionally, but all the year through, in 
every guile he may furnish to a public, that will admit 
of no excuse for their absence, let the seasons and 
circumstances be what they may. 

However unreasonable and inexorable the public may 
appear to a brewer, who, consulting his own ease, 
would like to pace quietly along the same path that 
his predecessors have done i yet an intelligent and 
enlightened public , moving rapidly forward iu the road 
of refinement, will soon leave such a brewer unsupport- 
ed, if an aspiring competitor steps in to solicit its 
suffrages, who can and will endeavour to merit them. 

The conditions to ensure a right vinous fermentation 
are t a wort properly extracted from good malt, and 
placed in the copper previous to the absorption of an 
improper quantity of Oxygen from the atmosphere; 
good hops in right proportions ; boiled together a pro* 
per time ; cooled to the ri^ht pitching heat in the 
shortest possible time ; yeast added as soon as tbe worts 
are all in the tun, and in right proportions. Cleansing 
from the tun into fermenting casks at the proper period, 
and carrying on the residue of the fermentation therein, 
on right principles. What is right and proper in thesa 
several operations remains to be shown, as relates to 
that part which has not yet been discussed, and as welt 
as an imperfect knowledge of the subject will enable. 

A vinous fermentation of wort is effected by the im- 
partation of yeast to it, and by its abstraction of oxygen 
from the atmosphere. The mode by which such ab- 
straction occurs is produced by an affinity which exists 
between the carbon of the wort and the oxygen of the 
atmosphere : the latter, impelled by the power of 
attraction, leaving the aerial element* to unite with tbe 
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carbon in the fluid. But the union does not take place 
without the carbon advancing to meet the oxygen, 
each principle obeyin|( the law of attraction. These 
principles, in a state of union, are called carbonic acid* 
I'he consequence of such removal is the decomposition 
of the wort, and the liberation of caloric from a state of 
latency to activity. Thus rendered free, the caloric 
unites w)lh the carbonic acid, and gives to it the pro* 
per ties of a gas, and the new compound is called 
carbonic acid gas. 

The property derived from the union of the caloric is 
Jess specific gravity, and by virtue of such property, the 
united (rio ascend through the denser medium by which 
they are surrounded, and in their passage heave to the 
surface, those floating particles of coagulated gluten 
which obstruct their course, and which, united together 
io a body, constitute yeast ; and havmg thus mechani- 
cally caused their ejection from the wort, they wing 
their way as tenants of the air. By this beautiful law 
of nature is decomposition, and recomposition effected^ 
both chemically and mechanically. The products of 
vinous fermentation are carbonic acid, alcohol, and 
yeast, neither of which existed in the wort previous to 
fermentation, although a portion of the ultimate princi* 
pies necessary to the formation of each were present ; 
yet was the process of fermentation needed to effect 
the attraction, appropriation, and union of such as 
were deficient, and the abstraction of such as were re- 
dundant* 

The researches and discoveries of chemists, relative 
to the properties and chemical operation of yeast in 
the process of fermentation, appear not to have thrown 
any satisfactory light on the subject; and but little or. 
uo more is known, than that the impartation of yeast 
to wort is necessary to the commencement and continu- 
ation of a vinous fermeutation ; that the impartation of 
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a tmatl quantity cause* the production of a larj^ 
quantity ; thai good yeast is indispensably requisite vo 
produee a i^ood fermentation; that the latter the 
quantity of ji^d yeast which is imparted, the more 
rapid, and to the greater extent, is the process of 
decomposition and recomposition -effected, fBko temp e- 
rature of the wort to which it is imparted bein v the 
same.; and that a small quantity of yeast added to a 
wort at a high temperature, will do asmueh or more 
than a large qaantity to a wort of low temperature. 
And these are facts which erery brewer should know, 
in order that he may the better be enabled to command 
a product in fermentation, agreeable to his Hews and 
wishes* 

It has been ascertained that if yeast is added to wort 
fnyacue, that no fertnentation will occur, but that as 
toon as atmospheric air is admitted, fermentalloa wItt 
take place. 

As the compositioa of atmospheric air Is 28 parts of 
mygerkf and 7S parts of nitrogen, there is no reason to 
suppose that its decomposition occurs to a sufficient 
extent to supply the immense quantity of oxygen that 
is requisite to form part of the compounds, carbonio 
acid and alcohol, created by fermentation. 

The ultimate principles of which alcohol is composed, 
agreeable to the analysis of Sanssure, are- 
Carbon ... SUfVi 
Hydrogen - - - 13, 4 
Oxygen ... M,79 

idojoo 

By tlteiprocessef fermentation, it Is well Icnown, and 
•established as a rule for computation by the Bxcise and 
^hers, that erery ftlbs. density of attenuation, yields 
^me gallon of proof spirit ; or, to render it more intelli* 
gUbla, that if a barrel of wort, at Wbt. denaity per 
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bftrreU wm, by fermentation, attenuated to low a» to 
weigh no more than a barrel of water, the quantity of 
proof aplrlt created by such fermentation, (and which 
fermented wort would yield by dUtillatlon), issiz firal* 
Ions, m Is Indicated by diriding SOlbs. by 6ibs. 

Without calculating the quantity of aUnospherie air 
that must be decomposed, to fumiih the supply for so 
great a demand of oxygen in the formation of the two 
compoiNids, carbonic acid and aleohol, it must, I think, 
be plainly eirident that the supply of oxygen by the air, 
4«not wholly, (and perhaps not partly), byits decompos- 
ition I bat that the impartatlon occurs from such as is 
•emblned with it in a state of simple mixture. And to 
elucidate the case, we again find the results of scientific 
research, furnishing the valuable and satisfactory in* 
formation, which not only leads to right conclusiooa, 
but to those which are servieeable alsu ; inasmuch at 
« brewer, who is conscious of the fact, may resort to 
•neh means as are best calculated to ensure a sufficient 
impartatlon, and not beyond. 

All substances upon the surface of the earth, in a 
state of decomposition, furnitib to the atmosphere, (as 
a general rule), their constituent principles, which 
"float In It in a state of simple mixture, until al>htrai*ted 
•therefrom, by attraction resulting from the power of 
-affinity ;^n4 as oxygen forms one of the component 
'principles of many substances, the quantity in such a 
atate of admixture, derived from such sources, ikvery 
^considerable. But the greatest supply is from yegeta. 
hies in a state of growth, and at a time when the vital 
^powers are la a state of energetic activity. From the 
research of science we learn, that a large quantity of 
^oxygen transpires from the surface of leaves of plants 
and trees in the day time, and rarbonic acid in the nighlf 
mnd from a linowlcdge of this fact, it enables us to ac- 
count fbr the cause of fermentation being more rapid 



and to a greater extent in the spring and summer, 
than in the autumn and winter, separate and Indepen- 
dant of an increased temperature of the atmosphere, 
which, although it aids and accelerates the impartation, 
Is by no means a primary, but a secondary causes 

Thus far we have arrived at the theoretical and 
practical conclusion, that the impartation of oxygen to 
wort, and in large quantities, is necessary to ensure 
Tinoas fermentation ; that yeast is a needed, but 8ab<< 
sidiary agent; that the better the yeast, and the 
larger the quantity imparted, so is the liability of the 
impartation of oxygen being greater : that heat facili- 
tates and promotes the impartation of oxygeu, and 
therefore the higher the temperature at which a woi t 
is pitched ; and the atmosphere that surrounds it, the 
greater is the impartation of oxygen to it ; that heat 
promotes combustion, and heat, and light, the trans* 
piration of oxygen from the surface of leaves of plants 
and trees, consequently in warm weather, not only is 
the quantity of oxygen .floating in the atmosphere 
greater than in cold, but the facility of impartation is 
increased. Again we conclude, that as the vegetable 
functions of life, are on the decline in autunm, and 
dormant in the winter, (as a general rule), and are in 
full vigour and activity in spring and summer, that 
during the months of the latter the supply of oxygen 
to the atmospaere is much greater than in the former* 
therefore, (as a general rule), fermentation must 
necessarily be more rapid ^.nd extensive, at such period. 
That such is the case, is the conviction of my own mind, 
founded upon the results of enquiry, experiment, and 
observatioo. 

Popular proverbs induce the conclusion, that the 
maxims and information which they are intended to 
convey, are founded in truth ; because as one of those 
proverbt state, /' that what every body, says ia true* it 
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roiivt be so ;** but the best reason to be assigned for oat 
giving implicit credence to the truth intended to be 
eouTeyed thereby, without investigating the subject, 
and Judging for ourselves, is> that it is a truism so pal- 
pably plain and self-evident, and has passed the ordeal 
of so many person's judgments, and run current for so 
long a period, that although no one can furnish irre« 
fragable proof in support, yet are we inclined to take it 
upon trust that it is so, without requiring any demonstra- 
tion to induce conviction. 

Among proverbs of this class, is one connected with 
our present subject, that ^ March and October are the 
two best months for brewing in.** And why have we so 
long believed it ? Because it is a proverb ;— and those 
who have had no means of practically judging, take it 
for granted that it is true ; and those who have, may 
have, or imagined they have had convincing proof in 
practical results. Now let us take this proverb, which 
1 hold to be good as a general rule, and compare the 
assertion made by the formula, and conditions of fer- 
mentation, which I have ventured to furnish, and see 
if we cannot discover a reason, why these two montha 
are the best in which to brew, or in other terms, in 
which brewers, brewing with or without rule or system, 
conscious or not conscious of the nature and operation 
of existing causes and resulting .effects, can produce 
beer of the best quality, and that will keep sound the 
longest. The best beer ! What are the requisite qua- 
lities?*-! have already described them:— That will keep 
sound the longest ! What are the conditions? Good 
qualities as described, and freedom from acetous acid* 
But why is the presence of one and the absence of the 
other best secured in those two months } Because the 
atmosphere is then charged, (as a general rule), with 
a medium quantity of oxygen, vegetation being on the 
decline in October, and in iti cammencementin March $ 
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•ad, coiMeqiiMitly,8ueh as brew and leave fermentatioa 
to take Its course without oontroul, experience a good 
result from natural causes i and such as attempt to ex- 
ercise a discretionary judgment, find natural causes 
oo-operatinff favorably with their intentions § and 
hayinjif nothings to contend against, can ensure their 
purpose, with scarcely an effort to accomplish it« 

Thus far, I trust; I have succeeded in establishing a 
basis for the erection of a standard of right fermenta* 
tion, by the aid of general consent, founded on commoa 
observation and experience, as relates to results, and 
by demonstrative proofs, as relates to causes. 

We have next to consider what is the effect produced 
io fermentation, when the atmosphere is charged with 
a medium quantity of oxygen ? The obvious reply, I 
think, should be, to cause attenuation to proceed to a 
medium extent J and such a result, as far as my own 
experience goes, will best accord with the conflecting 
claims of the eye, the taste, and the feelings of the 
public, furnishing transparency, fulness, and a sufBcien* 
cy of spirit, blended in harmony and right proportions, 
and accomplished by a correct combination of the oxy- 
gen imparted, with the carbon of the wort, creating 
carbonic acid instead of acetous acid. 

I'he next point of consideration Is, what is the effect 
produced in fermentation, when the atmosphere is char* 
ged with so small a quantity of oxyg^en, that the 
impartation is not sufficient, without the aid of extra* 
ordinary agency, and when such means are not atten- 
ded to, from carelessness or ignorance ? The answer, 
again, I think, should be, that attenuation is not canri* 
ed to that point, where transparency, with or without 
finings, will ensue, decomposition having feebly com- 
menced, and the power (carbonic acid gas) to throw off 
tkt excretory results* not having been: created to a 
Miflleient extent, nor eadued with soflkdent vifovrf 
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therefore Ihc eye in i.ol satisfied : nor is decomposition,' 
•ufficiontly fffected as to take ofT the exce«i.ive sweet- - 
uebs and fulne.-s which cloy» upiin the puUiie, and the 
pj^esence of carhonic acid bciu>^ insutTicicnt, from au. 
inefTicient production, no aUoy U turnished lo ameliorate 
the sickcnipt; mawkishness. 

And such beer produces not a sufficient stimulus ta 
hrace the unstrung nerve, or exh iterate the depress- 
ed spirits of an exhausted consumer, and is also but 
ill adapted to sound continuance j for as the ton I fer- 
menlatiou ceases before decomposition has made muck 
progress, and is effected in cold vreal her ; as soon a« 
such beer is exposed to an atmosphere of high tempera- 
lure, and replete ivith oxyj^en, it becomes subject to a 
•econd fermentation, in consequence of tlie large resi- 
due of fermentable materials lel't undecomposed ;. and 
not being turnished with a fresh i^upply of jeast to direct 
a right appropriation of the oxygen imparted, so as to 
create carbonic acid, the production of acetous acid 
necessarily ensues. 

From the last point, let us turn our attention to the 
opposite, and enquire what is the effect produced in 
fermentation, when the atmosphere is.charged with 
more than a medium or an excessive quantity of 
oxygen ? To this question, I conceive, the replicatioa 
must necessarily he, that attenuation is consequently 
carried beyond that point where transparency naturally., 
or artificially ensues, because when the presence of 
oxygen in atmospheric air is most abundant, the pro^ 
curing cause, caloric, is also most abundant; and as 
the latter is an agent of communication of the former,, 
the agent assists the impartation of the oxygen whicfau 
causes both rapid and extensive decomposition, and 
retards the rejection of the excretory materials, car*» - 
bonlc acid and yeast ; for as the atmosphere of higb' 
tompeiature is of less specific gjravity thaa that whicl».t 
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l8 of a low iemperalure, the capability of carbonic addt 
(whose specific pnraTity is greater than atmospheric air^ 
until converted into a gas by alarjice quantity of caloric) 
to raise to the surface the coagulated gluten, and to 
leayeitself the wort, is diminished. The consequence 
is an extensiye demolition, unaccompanied by the ne* 
cessary powers to complete the excretory process, and 
the eye is offended by the consequent appearance. Nor 
is the palate less so ; for, independant of the ill flayer 
which the foul remains communicate ; the absence of 
Hhat fblness and sweetness which the nnfermented ex* 
tract furnishes, combined with the llyely piquancy 
which carbonic add yields, delrauds the palate of it^ 
accnstomed due, and in Tain wonid be the pleading of 
the brain, that what the palate lost, it had gained by a 
consequent increased supply of spirit ^ for if morality 
sat as Judge between the two, the decision wo^ld 
surely be in favor of the first recipient. 

I have before stated, that in fermentation every 
Brewer should have a purpose to effect; and I have 
endeavoured to shew that a medium fermentation pro- 
duces the best results, and it must therefore be evident 
that such medium is the purpose I recommend* I have 
endeavoured to point out the obstacle in the way of 
attainment thereto, in Autumn and Winter, and the 
accelerating cause to urge beyond it, in the Spring and 
Summer; the ultimate principle of causation, and 
agents of its accomplishment at all times^ and suggested 
the increase or diminution of the agency, when the 
ultimate principle of causation is defieient or i|i excess ; 
and the next point of enquiry which naturally presents 
itself, is— What is a me^um point in fermentation, 
and will the attainment to that point fomlsh Beer of 
the most satisfactory quality ? 

As relates to my own experience, founded on close 
and attentiTeohterraHon^ as fttteBuallon to a u^iely 
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«f the ori^iaal density 9 in Autumn and Winter^anda 
little beyand in Springy and Summer, it that desirable 
medium that will best ensure transparency, fulness, and 
present and future soundness, combined vtith. the pro- 
duction of a moderate portion of spirit i and although 
in recent prastice, both in Winter and Summer, I have 
found Beer, so far fermented, has gUeu more satisfac- 
tion to the g^enerality of consumers, for whom I have 
brewed, and which, as Store Beer, has kept the sound- 
est ; yet I am fully aware that such a practice will not 
produce a beer that will please erery one, and woald be 
by no means a suitable point of purpose, to many brewent 
whose customers have been habituated to beer of lower 
attenuation. In fact, for that portion of the public I 
«m now brewini^ for, beer attenuated to no lower than 
a moiety, would, a few years ago, have been distastefUl 
to, but a fi^radually increasing disposition for a fiill rick 
beer, has induced me as gradually to raise the standard 
f>oint, to which I endeavour to attenuate. 

To others, therefore, I should strongly recommend^ 
that their first endeavours should be directed (in ease 
it has not been) to the obtainment of a knowledge to 
which point it is necessary they should attenuate, te 
fjriwe most satisfaction to the majority of their custo- 
mers ^ and this is easily effected by the aid of Uieeac* 
charometer in ascertaining the density of Beer, at the 
termination of the foul fermentalioo, if sent out M toon 
as it is completed ; or previous to sending outy if kepi 
in store any length of lime after brewing* 

Having ascertained the point of attenuation at the 
time of consumption, at which beer will best suit the 
taste of the generality of consumers, let lum make it % 
standard point for the time being, or until public opinion 
changes, and next direct his attention to the means of 
attainment, without exceeding. 

Bat the obtainment of a keowle^ffo of what ahottld 
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* be'ihe ri^ht point of attenuation, is mucb easier than 
Bn attainment to it, and not beyond, in practice ; arid 
easier to arrive to, tban to stop short at, as the follo'w- 
\ng results of 100 successive Bre\7ing:s of Ale, at aboiit 

. 321bs. original density, -with every effort made to at- 
tenuate to no lower a point than from about 121bs. to 
161b8. will evince. lbs. lbs. 

In 4 Brewings the attenuation from 8 to 9 per barrel. 

15 ditto - - 9 to 10 ditto. 

.15 ditto - - 10 to II ditto. 

9 ditto - - 11 to 12 ditto. 

10 ditto - - 12 to 13 ditto. 

.17 ditto - - 13 to 14 ditto. 

12 ditto - - 14 to 15 ditto. 

10 ditto - - 15 to 16 ditto. 

8 ditto * - 16 to 17 ditto. 

100 

'Tetit does not follow, that because attainment is 
difficult, or at all times impracticable, that an endea- 
Tour to accompUsli it is not advantageous, for whatever 
may be the point deterniined on, the nearer tire ap* 
proximation in attainment, the more satisfactory will 
prove the result. 

I have before stated that the cause of vinous fer- 
mentation, as a principle, is the impartation of oxygen ; 
tbat the source from which su^h oxygen is derived for 
€he pnfj^os'e, IS the atmosphere ; that the state in which 
such oxygen is combined with the atmosphere, is simple 
mixture ; that its admixture therewith is in variable 
quantities throughout the year, but that as a general 
rule, it is much more abundant in spring and summer, 
than In autumn and winter. That the necessary agents 
to' ensure vinous fernieutation are caloric and yeast; and 
to ensure atiatteniration' to a right point, temperature 
in atmosphiere, and in wort, and quality and quantity 
of yeast, ariB so many points of consideration that mu^t 
operate on the judgment of the brewer, in determining 
tb^ beafkt which lie w!11 ^ftch his tun, the obtainment 
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hTgood yeast, and the administration 6f the qnantity; 
He cannot regulate the supply of oxygen to tlie atmos- 
phere sorroundin^f his wort durinof fermentalion, nor 
the impartation to it, ag^reeable to his will ; nor can he 
determine the temperature of the atmosphere, or pr<s> 
rent its changes to suit his purpos^e : all he can do is to 
pitch his tun at such a heat, select such yeast, and im- 
part in such quantity, as he thinks is best calculated to 
efTect his object, and tu regulate his system of cleansing 
and filling up, &c. agreeable to circumstances, and the 
dictates of his judgment. 

To succeed well in such an undertaking, requires long 
and continued pi-actice, accompanied with a knowledge 
of all the difliculties to contend with, and a determina- 
tion patiently and perseveringly to combat them ; and 
personal experience, fonnded upon close and attentive 
dbservation, will prove far more instructive and service- 
able to the practitioner, than any verbal or written 
practical instructions that can be furnished by another t 
but stin the person who has already trod such a devious 
path, may render another, who may have to tread, 
Cthough not the same, yet one as intricate), some gene- 
ral information, \\hich may assist him on his way, and 
for such purpose, I will endeavour to furnish all that' I 
am able. 

The heat of the the tun and cleansing rooms, during 
the time the 100 brewing-s referred to were in process 
of fermentation, varied from 42 to 74 deprces. Tffe 
pitching heat of each ^'ort varied from 59 to 64 
degrees. And the quantity of yeast pitched with, va- 
ried from 2 tenths to 5 tenths of 'an ounce per barrel of 
wort, at a density of one pound per barrel. 

In every part of the year, and in the coldest of wea- 
ther, the atmosphere ever possesses a sufficiency of 
oxygen, to cause an attenuation of wort, to any point 
required; and all that isTequisHe for the brewer ti> 
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perform U, to ensure a sufficient impartalion, by pitcli- 
inf his tun at a suitable temperature, and by the 
addition of a suitable quantity of g'ood yeast. 

In the temperate months of the year, a medium pitch- 
ing heat and quantity of yeast is required. 

In hot weather and at that time of the year when 
vegetation is in full vigour, a low pitching heat, and a 
Tery small quantity of yeast, is preferable. 

At the present time, £ 6. July 21st, 1835, while 1 am 
writing: a wort of about 50 barrels, and at SSIbs. den- 
sity, is passing through the refrigerator into the tun, at 
^ degrees of heat, at which I intend to pitch at, aad 
the temperature of the atmosphere in the tun room is 
74 degrees. I intend to pitch with the smallest quan* 
kity of yeast, I ever yet did, in the ratio of 1|ok. of yeast, 
per every pound density of extract contained in the 
wort, which, on the supposition that the quantity should 
be just 50 barrels at 321bs. per barrel, will amount to 
17ilbs. of yeast. 

The attenuation of such wort, I expect will be much 
below my standard point, and 1 should use still less } east, 
but from an apprehension that an acetous fermentation 
might occur, instead of a vinous, if the biting of the 
yeast should be protracted for too long a period: bnt 
upon this part of the subject, I have not yet obtained 
that experience, which 1 am still seeking ; and to as- 
•certain the smallest quantity that may safely be admi- 
nistered, I am progressively, yet gradually, reducing the 
quantity each brewing, until a minimum point is attained 
ie. 

In such weather brewers cannot be too careful in 
adopting every precautionary means to preserve their 
yeast for pitching in good condition, from one brewing 
te another, and if they are sufficiently close together, it 
is better to use yeast that is light and fresh, rather than 
solid and stale; but if choice enables, its best state for 



me it, m soon as rermenlation is complete, BHil tlie 
■rough beer ia withdrawn thorDng-bly TrDiii it, whicih leii- 
ler point should be well Qltendet! lo, nilierwiie beer 
being weighed for jeafl, expeot.d re^iilta maynol he 
realised. Should BponlaoeouB fermeiiKtiun have occur- 
red, or HbDulil there bi: (he Klighlesl appearance of 
Bfidit; or putriilitf iti Ihe iitora f'^aiit. a siippl; rrom 
another brewci- should immedintelT be uhtained; and 
whether such Ubs occurrd ur iiut, an occaaional change 
it nece'mar}' Ihroitghoul the ;Gar, and fieqiieiilly during 
■he spring and summer months. When a change of 
jeast it mode, its eSective powers are al a mlnimnm, 
and therefore a somewhat larger quantity maj he ad- 
ministered ; and observaliun witi evince thai after mob 
change, if the jeasl is well kept from 



anolhur, its effective powers grnduallT ini 
HiroU attained, and grnduallf ilimii 
II, aodbefureiiuch point is reached, a 



should be m 



tished lo a mi- 
nulher chimge 
le. The lime and circumstances under 
which eleansing from the lun into casks shonld be 
effected, are variable. The purport of cleansing, i> 
diiiaionuf ihewurl, lo prevent too groat an accumula- 
tion of heat, b; decomposition of the wort in Ihe tiui, 
whereby fermentation nughl be accelerated to ou im- 
proper slate, and to enable the ejection of the jeait, 
which can be efTected from the cask with moie facility 
and advnulage Ihan can be from Ihe tun, by tkimmin; 
or any other mean ^. 

A> QcoeterHtiou ii somelimes desirable, and at other 
limes relordation as much so. The brewer must be 
governed by those circnmslaacos that indnce late or 
earl; cleansing, and with or without ronmng prevloo* 
10 cleattstUK. as his judgment dictates ihe most deri- 
rable ; and the then lemperatme of Ihe cleansing rocm, 
or what it probably may be during Ihe lime of itetto^ 
le cask, should be a subject of co 
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No certain rule or systeni can be furnished bjrbBe> 
person to another, that can advantageously be adopted,, 
as no person ought to adopt an invariable practice, re- 
lative to cleansing. In my own practice, when accele- 
ration b necessary, L suffer the wort to remain in the • 
tun until the head has assumed a brown, close, and- 
compact appearance, (the next stage beyond the rocky 
head), and cleanse previous to the head falling, with 
the temperatiure of the tun raised about six degrees 
above the point of pitching ; and at the time of cleansing, 
rouse well, with a view to give an impulse thereby tO' 
the fermentative action, that may serve to counten&ct 
the chilling effect^ resulting from the removal of the 
wort into cabks of a lower temperature than -itself, and 
in some mea&ure subject to a loss of heat, in its transi- 
tion thereto. But as in warm weather, or when the 
atmosphere b replete with oxygen, no stimulus it 
needed,! cleanse earlier and without rousing, and while 
the tun bears a rocky head. If the old mode of fer- 
menting in the cask is practised, I cause the filling up 
from the troughs to be attended to every four hours 
at the commencement, gradually extending the inter* 
vals until fermentation- has nearly ceased, when the^ 
latter fillings up are from fine beer of the previous, 
brewing. But I prefer fermenting in casks, upou the 
self-filling principle, and have contrived- a method a^- 
shown in plate the 2ad, which exhibits a sectional view 
of a row of bell casks, with the heads inserted a suf-^ 
ficient distance within each, to leave room for as much 
yeast as will be ejected from the wort within. The tin 
or copper tinned tubes of two inches diameter, -which are 
fixed in the centre of the head,. convey the yeast into the 
upper compartments, and the small holes of a quarter of • 
an inch diameter, in the side of each tube, and one inch 
aboTe the head of the cask, communicating -with the 
haif-inch tube d^w^nding ia pear the bQttQm Qf tiie^ 
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cask, is for the purpose of keeping the lower compart^ 
menk of tbe cask constantly full of wort, a suQicient 
■apply of which for the whole fermentation b left in. 
the upper compartment above the hole in the side or 
the tube at the time of cleanbinf^. A large hole i» 
made in the centre of the head of the cask, for expe- 
ditious filling* at the time of cleansing, and for the fa* 
cility of well cleaning, subsequent to fermentation and 
rackinj^. Such openings is accurately closed with a 
moveable piece of wood, in the centre of which is affix- 
ed the tubes described. A small cock is inserted in the 
sida^'pf the cask, close to the upper surface of the head, 
for'the purpose of drawing ofTthe beer left in the upper 
comparttnent after the fermentation is finished, and 
tlie yeast, being left dry, may betaken up as convenient* 
It will be perceived that a stillion in such case is not 
absolutely necessary, and that the casks may stand upon* 
a atoUage, but I prefer a stillion beneath, as in case 
of a violent fermentation, if tbe upper compartment of 
the cask will not contain all the yeast ejected, the sur- 
plus may be put into the stillions if preferred, and it 
also proves serviceable as a receptacle for the beer left 
in the upper compartment, after the fermentation is. 
completed, where it may lay for the purpose of deposit- 
ing a portion of its yeast, previous to being drawn otT 
into casks, ready to be broke into the tun of the suc- 
ceeding brewing. 

The purport of the half-inch tube descending near to^ 
the bottom of the cask, is to convey the filling up beer- 
inunediately to the bottom, instead of allowing it to> 
find entrance at the top, which, if j^^rmitted, woul<k 
have the effect of precipitating the fioaiing impuritiesy 
and retard, if not prevent their ejection ;. for, assuch* 
filling up wort must be reduced in temperature below 
the wort in the lower compartment, while it lays in th*f 
Upper, exposed to an atmosphere of lower temperatuM- 



1M 

tb«D Itself, it becomes of i^ater density than the wort 
within the lower rompartment, and consequently, if 
findinjjr entrance at the top, it will necessarily descend 
to the bottom, carrying* down every particle before it, 
whose buoyancy was not sofiicient to resist its course. 

This system of fermentation, which may be termed 
self-actinfi^, will not only save much labour, both day 
and night, as well as waste, which occurs in the usual 
node of filling up every four hours, but it saves the 
necessity of nij^ht access to the premises by workmen, 
and all the consequences, as well the liability of their 
neglecting the filling up at the proper period during 
the night. In the autumn and winter, the system will 
also be fonnd preferable to the old method, inasmuch 
ms the fermentation can better be conducted to the right 
]K>int of attenuation, as no chilling check is given to the 
wort daring the whole period, equal to the old method 
of filling up ; in this case, the filling up beings incessant 
and in small quantities, but in the other at long inter- 
vals, and in large quantities. 

By the old mode of fermentalion, the beer ejected 
from the bung-hole of the cask with the yeast, flows in 
a thin, continuous frothy state, into the stillion, subject 
to the abstraction of its heat, by the atmosphere to 
which it is exposed, in an extensive surface ; it alibo lays 
subject to a considerable diminution of heat for a long 
period in the stillions, and is then pumped in large 
quantities into the bung-hole of the cask, causing the 
same injurious effects, as it is the purport of tho half- 
inch tubes to prevent. 

The following dimensions and content of a bell-cask, 
fitted up on this plan, may be of service to the reader:— 
Top diameter, 95in. 5ths.; bottom diameter, 19in. 5ths; 
depth between the inner surface of the bottom and head, 
STin. ; thickness of head, 7iths. ; depth from the top of 
the cask to the external iurfacfi of the head, 9iii« l^tha* 
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making the total depth withia, S7in. ; the total content 
of both compartments is 3 barrels, the lower compart- 
ment 2} barrels, and the upper j barrel. 

For the purpose of fermentation, a quarter of a barrel 
in the upper compartment is sufficient for the filling-up 
duiing the whole process, and for a proper fermentation 
of ale at S21bs. density, the space left in the upper 
compartment will be found sufficient to contain the 
whole of the yeast ejected. The diameter of the cir* 
ciilar openini; in the head is twelve inches. 

Whatever may be the mode of fermentation in cask^ 
in spring and summer, the tun should be pitched at to 
low a heat, and with so small a quantity of yeast, as 
to prevent a lower attenuation than to the standard 
fixed upon, or as near to it below as can be, without 
incurring the liability of an acetous fermentation, by 
too long an exposure to a heated and oxygenated at- 
mosphere, before vinous fermentation commences. The 
pitching at such a heat, and with such a quantity of 
yeast as is sufficient to ensure the creaming of the tun 
at the end of 12 hours, will be found a safe system, and 
a proper time to adhere to; but with every precaution, 
it is more than probable that, in hot weather, the at- 
tenuation will be too low. 

As in the spring and summer months, the brewer's 
foe is an oxygenated atmosphere at a high temperature, 
it is necessary that he should furnish his wort with more 
carbon than in the winter, to combine with the extra 
quantity of oxygen that his wort will absorb. This is to 
be effected by the impartation of more hops, orof better 
quality, and in greater quantity in the spring and sum* 
mer, than in the autumn and winter. 

I conceive it to be a great error in practice fallen into 
by many brewers, in pitching their tuns at too high a 
temperature, with too much yeast, and cleansing too 
late, trusting to mechanical methods for checking fer* 
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mentation, in cnme it goen on too rapid (o suit their Tiew», 
't>rif tliey are appretiensive tliat too low an attenuation 
•may ensue. Tliey first furnish too great a stimulus, and 
then endeavour to diminish or paralyse the effect pro- 
educed. For such a purpose* I have Icnown a refrigera* 
tor placed in a tun, in order to abstract the heat frt>m 
the wort, generated by fermentation, to an amount pro* 
portioned to the views of the brewer: which appean 
to me to be a mechanical advantage, productive of a 
'Chemical evil i for as I have before shown that the im» 
partation of yeast is for the purpose of aiding the pro- 
cess of decomposition, and the caloric converted from a 
«tate of latency to activity thereby, combines with the 
•carbonic acid, and converts it into a gas ; which eff*ect 
48 necessary, to enable its Section from the wort, by 
reducing its specific gravity ; and another purpose for 
^hich Nature has admirably contrived, first to store up 
Mich caloric, to hold it in subjection until needed, to 
accomplish her purposes, and then to impress it with 
the power of motion and combination, is, (in fermenta- 
tion), to enable the carbonic acid, by its coinblnatioB 
frith it, to act mechanically in its ascent frona the ia« 
terior of the wort to the surface, by oarryinj^ up the 
floating particles of coagulated gluten, and causing their 
linal ejection from the wort. Thus has Nature provided 
and endued this fund of heat, which man, not compre- 
hending her operations, abstracts by mechanical meansf 
and errs, in first imparting the agent to effect ^tecompo- 
sition, and then abstracts the power to remove the ex- 
cretory materials resulting from the formation of anew 
compound. Such is the evil which such, and other ne* 
chanical means which have been resorted to, create 
Instead of diminbh ; for it must be obvious, that if 
yeast is added for the purpose of aiding and promoUng 
the impartation of oxygen, in order to effect decomposi* 
tioD, and the addition and impartatioii being too gretti 
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this deeompoiltioB mutt necetsarily be fo too ; and ai 
neither the agent or Ctmae of decomposition can be 
abstracted, and consequently their work must be done» 
it must therefore be quite inconsistent to abstract the 
only power that will get rid of the excretory materiab 
resulting from such decomposition and recomposition. 
As well might a builder pull down an old house, to build 
a new one with the available materials, and leave the 
rubbish resulting unreraoved. Persons so acting appear 
to me to mistake the effect fur the cause. 

To furnish a summary then of all my recommendations 
on this head: pitch the tun at a temperature Tarying 
from 58 to 64 degrees, with yeast free from acidity, 
putridity, end in effective condition, and in the least 
possible quantity as will ensure its biting in 12 hours, 
and render the wort fit to cleanse in about 24 hours 
f^m the time of pitching, at an increase of temperature 
fh>m 4 to 6 degrees, and, finally, fermentation to cease 
in the cask in 4 or 5 days from the day of brewing, and 
be quite ready to rack and send out on the sixth day. 
If such a system b pursued, good beer may reasonably 
be expected to be produced all the year through, but 
of superior quality in autumn and winter, than in spring 
and summer { and the cause of difference lies in the 
capability of attaining better to a right point of attenu- 
ation, or an approximation thereto, and because there 
is less liability of an improper absorption of oxygen 
previous to, during, or subsequent to, the foul ferment- 
ation. 

Such being the case, in addition to all the precautions 
suggested to prevent too low an attenuation, and too 
great an absorption of oxygen during the spring and 
summer months, i must strongly recommend the practice 
of brewing little and often, and the sending out for 
contamptioo as early as possible after the fermentation 
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U completed, and the supply to each customer in qnan- 
Uty not exceeding a week*8 consumption, with whom 
it can conveniently be effected, and in such sized casksy 
as will be promptly drawn out. 

After the fermentation is completed in the casks, or 
the trough beer is no longer wanted to fill up with, it 
should be drawn from theyeast and put into casks aa 
promptly as possible, and any portion that may not be 
wanted for the purpose of fillinji^ up towards the ter- 
mination of the fermentation, should be got into casks 
previous to its termination, or as soon as it is no long^er 
wanted for filling up, in order that it may purge itself as 
much as possible, by fermentation and depuration. At 
the time the tun is pitched, all the trough beer from the 
preceeding brewing should be started into the tun, and 
if proper care has been taken between the brewings, 
that such trough beer has not been injured by negli- 
gence, or if not by unavoidable causes, then no injury 
will be done to the wort in the tun thereby. 

In calculating the quantity of yeast required to pitch 
the tun with, the quantity of trough beer to be added b 
not to be taken into the account, inasmuch as such beer 
has been already attenuated by fermentation. 

In adjusting the proper temperature at which to 
pitch the tun, the heat of the trough beer should be 
ascertained, with a view to the getting down the wort 
into the tun, at such a heat, as when mixed with the 
trough beer, the heat of the whole should be at the de* 
sired point. 

Should a brewer have on hand a quantity of stale 
beer, more than is sufficient for the purpose of using fm 
finings, for which he cannot find sale, or if he can, yet 

at a very great loss, the only period at which he can, 
with safety to himself, mix it with his new worts, is 
from the beginning of October until the end of March ; 
and the best method of effecting it, is by breaking such 
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a quantity into the tun at the time of pitching, as is 
consutent with the state and temperature of the atmos- 
pfaere, and the season of the year, and the quantity of 
acid the beer has acquired. 

Between those periods, beer possessingf a small quan- 
tity of acid, may thus be got rid of in small quantities, 
^'rovided the guile is consumed promptly ; but from the 
eod of March to the beginning of October, it cannot be 
used in any way without doing mischief, and an attempt 
to effect it, will probably cause an increase, rather than 
a diminution of such an objectionable stock. 

As wort, exposed to the atmosphere, will at any time 
of the year absorb a sufficiency of oxygen therefrom, 
for the purposes of fernientation, any addition beyond 
cnch a sufficiency, whether in the shape of stale beer, 
yeast, or any other material, is calculated to effect an 
acetous fermentation, in conjunction with the vinous, 
and to an extent proportionate to the quantity of acid 
thus introduced, and other contingent circumstaucee 
connected with the process of fermentation, subsequent 
management, and length of keeping. 

In spring and summer, the great difficulty is to prevent 
too great an absorption of acid from the atmosphere, 
and every avoidable addition should be most carefully 
and sedulously prevented. 

In spring and summer, wort invariable absorbs too 
much acid from the atmosphere, if kept sufficiently long 
before consumption, however favorable may have been 
the circumstances under which brewed and subsequently 
kept, and therefore quick consumption should be se- 
cured. 

In autumn and winter, wort is not so liable to ab- 
sorb too much acid from the atmosphere, and there* 
fore an amount of acid may be imparted in the shape of 
■tale beer, as may be equivalent to the amount of acid 
dtriTable in the epriog and summer months from th« 
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atmospliere, but as in both cases the extra absorption is 
injurious, bo in both cases quick consumption is requisite 
to escape the consequences. 

There are a variety of vrays by which beer may be de* 
priyed apparently of its acid, but which are, iu fact, hot 
the neutralizing of the acid, by causinir a combination 
of the acid contained in the beer, with carbon imparted 
in the substance of alkali, and thereby forminji^ carbonic 
acid, but such methods are not sufficient to eradicate 
the evii, which soon exhibits itself a^ain, and the car- 
bonated base invarialily imparts an ill flavor. 

But there is a method by which a combination of 
carbon with the acid of beer maybe effected, whereby 
carbonic acid {i^as is created, and in that state the acid 
is evolved from the beer, and effected without the 
impartation of any ili flavor; but as the use of every 
ingredient but malt, hops, yeast, water and isin^lass^is 
prohibited by the E^icise, in the brewery, it becomes 
not my province to impart that information, which 
might lead the informed into diflicnities. 

If beer was allowed to be deprived of its acid by the 
Excise, lar^e quantities might be safely got rid of by 
such a method of deprivation, but it must be understoodi 
that any beer deprived of its acid, cannot be fit to send 
out alone, or that it can be by such means restored to 
its original flavor and strength, which constitutes the 
▼alue attached to beer $ for in proportion to the ab- 
sorption of acid, so is the loss of flavor and quantity of 
iq»irit ; and as the whole of the spirit contained in beer. 
Is convertible into an acid, so such beer is never com* 
pletely acetified until the whole of the spirit which H 
originally posssessed, is thus converted, consequently an 
abstraction of that acid will not restore its spirit, nor y«i 
the material which originally imparted a grateful flavor 
to that beer, or that is productive of spirit, but whieh. 
has been expended in creating a new compoond, 
acetous acid. 
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Before mixing stale beer^^ifvhich has or has not been 
deprived of its acid, ivith new wort, the quantity of 
spirit which it possesses should be ascertained, which 
may be effected by the distillation of a sample, and 
thereby ascertaining the quantity of proof spirit which It 
possesses per barrel. 

In order to learn its comparative value, it is necessary 
to know what is the standard of comparison, as relates 
to the quantity of proof spirit, which good beer should 
possess ; and to this point I have already called the 
attention of the reader, by stating that beer properly 
fermented, should yield one gallon of proof spirit tow 
every five pounds density of attenuation to which such 
beer has been subjected. Thus, if a wort of S21bs. den- 
sity per baiTei, has been attenuated to 121bs. per 
barrel, one barrel of such wort should contain four gal- 
lons, or 100 gallons, llgs. 1th. of proof spirit. 

But the* value of beer does not depend upon the 
quantity of spirit alone, which it possesses, but in ad- 
dition to which the quantity of unattenuated ferment- 
able material left in the beer must also be added j and, 
therefore, fairly to appreciate the value of stale beer, 
it is necessary also to take into the account, the point 
to which it has been attenuated, as well as the quantity 
of spirit it possesses. 

If, for example, 1 wished to break into the tun ou« 
barrel of stale beer in every 20 barreb of wort, that is^ 
19 barrels of wort and one barrel of stale beer, and I 
had previously ascertained that such stale beer possess- 
ed 3 gallons of proof spirit per barrel, and was attenuated 
to Slbs. per barrel, and I was desirous to get my wort 
into the tun as much above SSlbs. density as would be 
sufficient to make it at S21bs. density when mixed with 
the stale beer, estimating the value of the stale bees in 
pounds density, in relation to the quantity of proof 
spirit it possenied^, aad the point to T?hich ^U was »u 

2b 
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ated, what mntt be the mode of proeedure to as- 
Mrtalii what should be the deDiity per barrel of the 
19 barrels of wort ? 

JZtile.— If 4 gallons of proof spirit give an original 
denalty of SSlbs. what will 3 gallons give } 

1 32 3 

3 

4)96 

Answer • S41bs. density* 
If a wort attenuated to l^lbs. density, was originally 
•f SSlbs* density, of what original density may be eon<- 
aldered a wort attenuated to 31bs, density ? 

19 33 3 

3 

lt)96 

Answer - 81bs. density* 

Then add together i41bs. and 81bs. and the amount 

will be 32lbs., which divide by 2, and the quotient will be 

I6lbB. which may be considered as the average value of 

the stale beer, in relation to the new wort> with which 

St is proposed to mix it. 

Then multiply - 32lbs density 
by - 20 barrels. 

640 
From which substract 16ibs the presumed density of the 
suls beer, sad divide byl9)624(321bs 8th. and the quotient 

57 will be the density at 
— which the ncW wort should 
54 be adjusted to, in the tun, 
38 previous to breaking In the 
— barrel of stale beer. 
160 
158 

1 
Conceiving that the details and results of the fer* 
mentation of the guile of ale referred to in page 190* 
may Impart mmM luformation to lomey I ant lodaced to 
furnish them aa annexed. 
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The density of the wort, when down in the tun, 
proved to be 32]bs. 2thi. per barrel, the quantity 50 
barrels, and was pitched at 61 instead of 60 degrees as 
ioteoded. The quantity of yeast used was 181bs« 

1835. ' Heat of tun room. Heat of tun. Density of tan, 

July 21 E8 71de;. 61 de^. S2lbs. 2thB. 

22 M6 66 de^. 62 des:. slightly creamed. 

22 Mil 68deg. 63 deg. rocky head. 

22 E6 71 deg. 65 deg. 291b8.6ths. cleansed. 

Heat ofoleanaiog room. Heat of battf . Deaiity of bmtta. 

July 23 M7i 66 de^. 70 deg. 241b8.6th8. 

23 E 6 70 deg. 75 deg. 201bs.8ths. 

24 M6i 65 deg, 77 deg. ISlbs. 1th. 

24 E 6 70 deg. 79 deg. llLbs.6tbs. 

25 M7 66 deg. 76 deg. I01bs.0th8. 
35 E7 70 deg. 75 deg. 91bs. Stht. 

26 M 7 67 deg. 73 deg. 91b8.0th8. 

27 1A5\ 65 deg. 71 deg. 81bs.7th8. 
27 £7 69defir. 70 deg. Slbs. 7th8. 

27 E 7 Racked off a sample, and fined it down* 

28 M7 Examined sample and found it n«arlj 

briffht. 
88 E5 Examined same sample^ wad found It 

quite bright. 
28 Began racking and sending oal the gilil* la 
Um morning. 



CHAP. XIII. 



'RACKING, FINING, AND SENDING OUT. 

Here af ain, in this department of the brewer's bnsi- 
neM, no determined and invariable ■ystem can be fur- 
nished, that will ensure an invariably favorable result. 
General instructions can alone be given, and the 
judj^ment must direct the proper method of procedure , 
agreeable to the requiring circumstances. 
'Beer should be in a fit and proper state to rack, to 
justify an expectancy that it will prove fit for consump- 
tion, if racked, fined down, and sent out oa right 
principles* 

We will first assume that it is so, and then direct the 
operation. Beer is in the best state for racking, as soon 
as the foul fermentation is completed, just at the time 
its fermentative powers are exhausted from the effects 
of its first efforts, and previous to the commencement of 
a new fermentation, induced by the absorption of oxy- 
gen from the atmosphere, which in warm weather will 
occur much sooner than in cold. If a second fermentation 
is induced by the libsorption of oxygen, before the beer 
is become naturally or artficially fine, those floating 
fermentable principles in combination with the oxygen 
absorbed, will cause a second fonl fermentation ; 
whereas the brewer's object should be to cause a trans- 
' parent fermentation only. 

Now, in warm weather, it is next to impoaaible, if not 
r quite so, to get beer to go naturally brightt (which pot- 
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•esses a sufficient quantitj of fermentable matter tn it, 
Mrhich has not been attenuated), before a second fer- 
mentation will come on ; and if it does come on before 
the beer is clean or freed from the foul inducing fer- 
mentative principles, which are floating' in it, a foul 
fermentation must be the ineyitable consequence. And 
this second foul fermentation is technically called fret- 
ting. It should therefore be the brewer's object, before 
such second fermentation commences, to have his 
beer racked from the lees, placed in the consumer's 
cellar, and fined down with isinglass. This primary 
principle should be attended to all the year round, but 
there are yarious modes of procedure to be attended to 
in carrying this principle into operation, in relation to 
the time of the year, the heat of the weather, the dis- 
tance of conveyance, and other minor circumstances i 
and the brewer should have a thorough knowledge of 
the various causes that induce a second fermentation, 
and the means to obviate, controul, retard or promote it« 
as circumstances and necessity may require. To assist 
the inexperienced. I will first point to several causes, 
and next to the several means which should be resorted 
to, to ensure a favorable result, which is, the consump- 
tion of beer during the time that it is subject to a second 
fermentation, but instead of its being a foul fermenta- 
tion, it should be a perfectly transparent one. The 
causes : — 1st. The remaining^ too long upon the lees, in 
the cleansing casks, and the absorption of oxygen from 
the atmosphere.— 2nd. High temperature of the atmos« 
phere in the cleansing room.— 3rd. The state of the 
atmosphere, as relates to oxygen in a state of simple 
admixture with it.— 4th. The impartation of oxygen by 
an admixture of old beer with the new, and in the state 
of finings, (isinglass being dissolved in stale beer j.— 5th* 
Removal from the brewer's cleansing room to the con- 
sumer's cellar, through a warm atmosphere, and agita- 
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tion by camaffe.— $th. Casks into which racked, tome- 
tines impregnated with a eonsiderable quantity of acid • 

On takin||r a theoretical view of the firtit causes, it 
appears to me that as the lees at the bottom of the 
cleansinj^ cask, and the floating particles which cause 
the opacity of the beer, (the foul fermentation of which 
is just completed), are a compound of yeast, and an 
excretory substance resulting from the decompositiim 
of the wort, which in the last feeble stage of fermenta- 
tion could not be ejected from the bung*hoIe of the cask, 
and the latter of which are too light to subside to the 
bottom, that as soon as a fresh supply of oxygen has 
been derired from the atmosphere by the beer in the 
cask, the yeast contained in the lees, and that which is 
floating in the body of the beer, acts as a new medium 
to produce a second fermentation. 

That such is the case, I think is proved by the analo- 
gous fact, that when yeast b taken up from the stillions 
and put by for use, it will, (sooner or later, as circom* 
stances promote), get into what may be termed a spon- 
taneous fermentation, but which in reality is occasioned 
by the absorption of oxygen from the atmosphere. This 
being the case, the sooner the beer is removed from the 
lees, the sooner it is removed from a considerable portico 
of the active agent which induces a second foul fbr- 
mentatioo. 

To this subject it is also due to state, that a second 
Ifbul fermentation is sometimes occasioned by the first 
not being conducted on right principles, thereby leaving 
the beer too much loaded with the floating particles 
alluded to, and too much lees at the bottom of the cask, 
or to speak technically, the beer is not worked oflTclean. 
And this prejudicial effect is generally occasioned by a 
too languid or too powerful a fermentation ; the first 
deficient in the requisite power to throw off the yeast 
created, which power has never been generated for 
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wast of a KifficiMit ttinmlis; and in tlM teeond eaie, 
the fitimulut being- too great and of short eontinnanee, 
the power is expended before the decocnposition and 
cleansing of the wort is complete. To obviate such an 
effect from either of the above causes, it is necessary 
that good yeast should be used in pitching the ttin, a 
right qnantity and a right heat of the wort, so that a 
medium fermentation may result, and a vigorous power 
ensured, that may be sufficient to the purging of the 
beer from nearly the whole of its impurities. 

The second cause : — The high temperature of the 
cleansing-room may originate from the heat of the 
■weather, by being disadvantageoubiy situated, and the 
atmosphere within, too much affected by the changes ia 
temperature and state of the atmosphere without* 
Those who »are about to construct new breweries, er 
alter old ones, should endeavour to ensure, as faf ae 
possible, a well ventilated cleansing room, and of medi« 
iim temperature all the year round, as near at the point 
of 50 degrees as is pos&ible. I am fully aware of the dif- 
ficulties which may frequently lay in the way of the 
obtainment of such a desideratum, and the disadvanta* 
ges which accrue to those who cannot command it. But 
1 am equally aware, that an endeavour ift obtain it, toe 
seldom enters into the calculation of the projectors of 
new, or the improvers of old, breweries |— the object 
generally being to obtain certain mechanical advantage* 
without any regard to the chemical consequences. I 
have mentioned a well ventilated room, because it ie 
quite desirable that the heat and carbonic acid gas, 
which is evolved from the wort in a state of fermenta« 
tion, into the atmosphere, contained in the cleansing 
xoom, should he expelled froni such room as promptly 
as possible, otherwise the beer whieh lain a state of 
fermentation, experiences too great an excitement by 
tlie acciunulatiOB of h9ui, and to qipraMediftitepregieM 
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of decomposition, not bein|if able freely to timow off the 
carbonic acid gas, as fast as it is created. To obtain a 
cleansing-room of medium temperature all tbo year 
ronnd, a vault, not immediately communicating with 
the external air, but obtaining its supply of air for Ten* 
tilation, by a cool medium, such as contiguous vaults, 
under ground, drains, &c., is the best that can be cho- 
sen $ but the diiBculty lies in causing a sufficient quan- 
tity of cool air to pass through such a cleansing-room 
as is sufficient to carry off the heat and carbonic acid 
gas generated by the beer fermenting therein. To ac- 
complish such a purpose, in many cases, mechanical 
means would be necessary ; either a cool blast of air 
should be forced into the room, expelling the heated 
air and carbonic acid gas therefrom, through an aper- 
ture in or near the top of the room, or the heated air 
and carbonic acid gas should be withdrawn from it by 
an exhausting apparatus ; (and that of Taylor's inven- 
tion for exhausting mines of carbureted hydrogen gas, 
and ventilating hospitals, &c., seems tome to be well 
adapted for the purpose,) and whatever may be the 
motive power, which is used in a brewery for the pur- 
poses of grinding, &c., may be used for the purpose of 
working such an apparatus ; but as in some breweries 
the fermentation of beer may be continual, and the 
quantity great, and consequently the quantity of heat 
and carbonic acid gas generated, proportionately great, 
it maybe necessary that the withdrawing of both should 
be continual, and the exhaustion adjusted to rule ; then 
in such case, I should recommend the use of Taylor's 
apparatus, and the motive power, water, giving motion 
to a very small overshot water wheel, the supply to 
which might be adjusted by a cock, and the quantity 
required, 1 think, would be very small. 

Let us suppose that the cleansing-room ia an arched 
Tanlt, imd in the centre of the gfowa of the lurcb, is an 
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opertare, eloted by Taylor's apparatus* Fsboiildr«consr 
mend that to such apparatus should be attached m 
metal pipe, nearly reaching to the floor of the deansiog-^ 
room, anJ open at the lower end, and a f^w bmall hole* 
punched in the sides of the upper end» the purport of 
ivhich would he to withdraw the carbonic acid ga*- 
through the aperture of the pipe at the lower end, (such 
gas occupying the lowest part of the roonir heiug hea* 
Tier than atmospheric air) , and the heated air te be 
withdrawn through the small holes in the side of the 
upper end of the pipe, (such air occupying the upper 
part of the room, from its superior lightness to the car* 
bonic acid gas) and the cold air entering into the room- 
to supply the place of the gas and air withdrawn.^ 

The third cau«e :^The state of the atmosphere ae- 
velates to oxygen in a state of simple admixture with 
It. 1 have before pointed out that pure atmospheric 
air is a compound of 28 parts of oxygen and 72 parts of 
nitrogen ; and I have aUo pointed out that oxygen* 
exists in atmospheric air in a state of simple mixture^, 
and that in such a htute it is more abundant in spring 
and summer than in autumn and winter-, and also io« 
"what is termed ^Mhundery weather," than in clear 
and serene, or other weather, and to this h have to 
add, that when wort is in a state of- fermentation. Of 
previous thereto, it absorbs oxygen from the atmos* 
phere, (the absorption being the result of an affinity 
existing between the carbon contained in the wort and 
the oxygen contained in the atmosphere.) Now,if pur«' 
atmospheric air is alone in contact with the wort, th^* 
wort has to decompose that air,— it has to destroy th* 
affinity existing between the oxygen and nitrogen, and^ 
appropriate to itself the oxygen,, which is effected hf 
the superior affinity existing betweei^ the carbon of tV^* 
wort and the oxygen of the air. But here is a worl^ !•» 

h«deii«t aiBnityto operate agaiusi Affinity |. cei 

^e 
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fnently the operation of absorbing oxy^n frompiire 
atmoHpberic air is 8!ow, and the qnantiiy obtained it 
amall. But when atmospheric air has much or little 
cxjgrn in a state of simple mixliire wiih it, such extra 
oxygen nut only forms an addition to the previous 
qnantity present in pure atinospheiic air, but, not being 
eombined with any principle so as to form a constituent 
part of any other compound, it readily and without dif- 
ficulty unites with the wort. It hence follows, tliat as 
Nature has wisely ordered that wort is capable, during 
fermentation, of absorbing as much oxygen from pare 
atmospheric air, by its decomposition , as is equal to its 
need, that the presence of any additional quantity, 
must prove injurious to it. 1 scarcely need add to these 
observations, that if the atmosphere of a cleansing-room 
is allowed to bo impregnated with panicles of acid, 
cvolating from stale beer, or from Mops, or in any way 
resulting from uncleanliness, that the beer in a state of 
fenn€ntaiioQ,muy lie injuriously aflfected by its absorp- 
tion. 

Fourth cause:— The impnrtation of oxyccen by an 
admixture of old beer with the new, and in the t»tate of 
finings, &c. In the chapter on fermentation I have 
already pointed out the effect of mixing stale beer with 
new wort, in the tun, and need not repeat any observa- 
tions: but something may be said relative to the mixing 
of store beer >«ith new, at the time of racking, and the 
dissolving of iKinglass in stale beer, for the making of 
finings. Store beer, in a fit state fur use, should be per- 
fectly bright, or that will fall bright, if fined down by 
isinglass, but if naturally bri;rht the better. 

INaturally bright store beer, attennatedto from 10 to 
ISIbs., without the acifuisition of much acetous acid, 
aad'fullof carbonic acid gas, is in th^ best state fbr 
use. A store beer, the ori^cinal density of which wu 
SSlbs. wbleh was attenuated to 16Iba» in tbe first foal 



fermentation, and vraa started into a vat situate in a 
suitable situation, in about a fortnight from the day of 
brewing, (tlie brewing and fermenting; procebS haviiijf 
been \fell conducted, and all other circumstances ri^^htl/ 
assisting), and which has been slowly and gradually 
attenuated therein, to from 10 to 12lhs. density, without 
having acquired much acid, must prove a valuablestore 
beer, replete with spirit and carbonic acid gas, and ia 
a desirable state to mix with new beer. Such beer 
"will blend well with new, and the united beverage will 
prove a compound grateful to the consumer and ere* 
ditable to the brewer. The proper proportions of neif 
and old must be ascertained by experimental samples, 
"which is a work of no difficulty. But some may ask, if 
attenuation to from 10 to 12ibs. is necessary, why not 
attenuate to that point in the first foul lermentation, 
and save all the tedium, loss, and expenses, &c., con* 
sequent on the keeping of a stock of store \tecr f If the 
production of spirit alone was necessary, doubtless such 
a method wuuld be sufficient ; but the creation of car* 
bonic acid is also necessary, and there mutt be a suffi* 
cient quantity of fermentable matter left unfermentedy 
or undecomposed, in the first foul fermentation, for the 
purpose of generating carbonic acid, during the second 
or transpan-nt fermentation, and the spirit, and the 
carbonic acid created should be as much as possible 
preserved, tbe latter of which cannot be effected in a 
foul fermentation, becaube it is by heat converted into 
gas, and evolates duriuGT the process. 

Nor would the peculiar flavor (technically called 
a-ged), possessed by store beer, which has thus slowly 
and imperceptibly been attenuated, in the course of 
many months, be ccquired by a low fermentation ef- 
fected in, probably, us many hours* And the imparta* 
tion of this aged Uavor to a certain extent to new beer^ 
by the bleudiug of the two iu suitable proper tiontf it 



olyJect-OTuglit in tli^ use of store beer; The skin 
^nd Judgment of the brewer, in mixing nevr and store 
4eer in right proportions, agreeable tp the state of 
i#aeb« and the requirements of his customers, the time 
-of the year, &c., is highly necessary to the well con* 
4uctingof his business. As relates to flningSyit is too 
•common a practice, for the salce of facility, in dtasoWind 
Isinglass, to use the stalest beer which the brewery 
'^lU furnish, for the purpose of (what is technically 
termed) cutting, and in case the brewery cannot fur- 
nish that which is deemed sufficiently stale, then that 
which is, is purchased i and this inconsistent and mis- 
>^hieTous practice is pursued all through the year alike, 
without a thought bestowed on the chemical consequen- 
te^ produced on the beer to which it is applied* as 
llnlnga. In winter, when beer through its Tarioua 
stages has escaped the evil of too great an absor|itioa 

of oxygep, such a me^od may be pursued with inipo* 
alty, and the mischief not developed before consunop- 
tlon, but still no other benefit than a mere prompt 'so« 
lution of the uinglass Is obtained by it, and where con« 
-Mimption is not also prompt, the ill eflWcts will be 
^▼hiced. But In spring and summer, when the brewer^s 
^hief difficulty Is to prevent too great an absorption ef 
oxygen from the atmosphere, and when its beat, too, 
mnch promotes and accelerates fermentation, the un« 
4[iecessary addition tff stale beer, in which isinglass has 
been dissolved, must prove a rery superfluous addition 
to the evil, and may appropriately be conddered as 
adding " fuel to the fire.'* As a prevention to loss. If 
a brewer ;has nnaToidably a quantity of stale beer hy 
him, he may be excused in endeavouring to get rid of 
it (by perhaps this least oljectionable method) during 
4he winter months; bat In spring and summer, if he 
wishes to diminish hb stock of such an article, he must 
4ake especial eare that he does not by sueb « method 
incsease it instead. 
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In sprfaiff and fttinmer, Uingrlan should be dinol?ed, 
and made up into fining of a proper consistence witk 
good old store beer, or failing the possession of it, ivith 
stale and new beer mixed, takinf^ time and frequent 
agitation, as a substitute for a more prompt solvent. 

Being upon the subject of finings, the fittest oppor* 
tnnity presents to state, that the best isinglass, i. e. the 
pickings of the shop isinglass, or the best staple, it 
eventually mach cheaper than that ^hich may be 
bought at a less price. 

To drink beer thick, or fined down with isinglass, the 
latter of the two evils is the least ; and that ibinglass, 
the least of wiiich will effect the required object, U the 
best: 

Finings should not only be made with good isinglasa, 
and good beer, but should also be of about the consist- 
ence of cream, as in that state it will the better carry 
down all the floating particles (which gives to beer its 
opacity,) to the bottom of the cabk, and will aUo keep 
them there. 

In many breweries, not only is the improper nse of 
atale beer adopted for finings, but the making them up 
too thin is also practised. The consequence of such a 
practice is, that too little isincrlaRS, and too much stale 
beer, is administered ? of the firmer not suflicient to 
carry down the floating particles ^ and of the latter 
enough to produce a second fermentation, or what is 
technically termed fietting^ so that thtit which was not 
done at the right period, cannot be afterwardit done ; for 
while beer is in a second state of fermentation, or fret- 
ting, it cannot become bright, and when once put into 
that state it seldom ceases, on the right side of a vinous 
fermentation, but goes on to an acetous, and is too fre> 
quently accelerated to such a »tage by the inconsistent 
addition of more fluiugs, which prove but an increase to 
the evil. 
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The most proper period for the action of binglaw, on 
beer, is when its first fermentative powers are exhaust- 
ed, and no opposition M^ithin the body of the beer is 
presented to the union of ihe fluatinjir particles with the 
binglass, and the descent of the whole tu the bottom of 
the ca^k, and enough isin^rlass should be inserted at once 
as is sufficient to combine with, and carry down, every 
impurity : and I should recommend those who are not 
well acquainted with the operation of isinglass, to take 
a decanter and fill it with new beer from the cleansing 
cask, as soon as it is worked off clean, and put finin|2^ to 
it, and they will witness a beautiful and instructiye 
operation, 

I should also recommend the same, to fill another 
decanter with beer in a visible state of second fermen- 
tation, and they will find that carbonic acid gas, which 
is formed at the bottom of the decanter, is unceasingly 
rising to the surface, agitating the whole body of the 
liquid and carrying upward every fluating particle that 
obstructs its course : and they will soun be convinced 
that the addition of i&inglass to beer, in such a state, is 
quite useless. 

The fifth cause :— Removal from the brewer^s cleans- 
ing room to the consumer's cellar, through a warm at- 
mosphere and agitation by carriage. 

That artificial heat promotes fermentation, I trust 
that the most uninformed brewer is ful!y aware, and to 
Illustrate this subject, let us suppose that the teippera- 
tui'e of a biewet's cleansing-room, on a hot summer's 
day, u at 60Jeg., and the atmosphere, without doors, in 
the shade, is at 80deg., and in the sun^at lOOdeg., (cases 
of common occurrence). That beer is racked at a pro- 
per period, and in a proper state and manner to send to 
a consumer, at least a day's journey distant. The tem- 
perature of this beer, when racked, is at 60deg. The 
new beer contains a large quantity of carbon, and th« 
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old store beer mixed with it, a sufficiency of oxyf^en to 
induce a second fermentation, by tbe power of affinity 
alone, without the excitative influence of increased 
temperature and agitation. This lieer is racked foul 
from the clean»iu^ cask, and not only possesses the ia» 
herent principles to cause a second fermentation, but 
also possesses the adventitious that are floating in it, 
which were never ejected from the cask during fer- 
mentation, or subsided to the bottom subsequent to it. 
Can it then be other than expected, that a fluid pur- 
posely left fermentable, and with a fermentative 
power purposely added, should necessarily obey the 
exciting influence of increased temperature and agita- 
tion. 

The removal of beer, then, under such circumstance*, 
must be considered an evil, and, if posbible and con- 
venient, should be avoided. 

If possible to get it quite bright before it is racked, 
without the addition of any acid, it appears to me that 
such is the preferable method ; but if not, then it should 
be sent under the most favourable circumstances that 
it can be. It should not be racked until just before it 
is sent off; it should be conveyed in tbe night, and if 
necessarily during part or the whole of the day, should 
be protected from the sun, by some means. The casks 
should be well filled to the bung, to prevent agitatloa 
more than is unavoidable. The flninga should not bie 
put in previous to conveyance, but taken to the con- 
sumer in a separate cat^k, for his management at a pro- 
per period The moment it is placed in tbe consumer's 
cellar, every bung should be drawn, to let out the car- 
bonic acid gas which has been generated during tba 
conveyance ; and they should be left out, with instruct 
tions to the consttmer, to fire down each cahk about 
twelve hours bet'upe he wishes to tap, and not to bung 
down again, anleM there h no appearance of a dif* 
position to fret. 
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TbeslstbeftHMr-Caeksintowkieli bcerwitlckcd« kH 

•ometimeB imprefrnated "with a eonuderable ^itaniit^ of 
acid f and to this mig^ht also have been appended, tiial 
cleansinp^ casks frequently become so, between th# 
lime of •a>pt>ing a ad refilling, a circnnutanc* fr^ 
quently unavoidable, ivhen the greatest care is tal^tii ^ 
and when left unstopped after bein^ emptied, and elk 
posed to the access of air, pretious to beingf scalded^ 
it is natural to expect they will become so in hot w6a* 
ther. As relates to casks in which beer is sent out, th« 
•areless state in which the consumer leayes them when 
emptied, and the improper situation in which he too 
foiierally places them, it is but natural to fexpect that 
Ihey will become imprefrnated with acid to a consider* 
able degree. But of this feet, I believe, that few 
brewers are aware ; an attention to the mimitim of 
their business is left to servants, who never like to find 
themselves work y and what the master does not db- 
cover, the servants will not acquaint him with, if it 
■lititates against their convenience. But it is an im« 
yortant fact, and much beer is spoiled in consequence, 
and it should be known, attended to, and remedied. 
iAs a remedy, some brewers use lime, putting^ into each 
«ask a small quantity, with a very small portion of 
Water, and bunging the cask down, the lime is left to 
•lake all night, and in the morning hot water is put 
into it, and the cask is twice or thrice scalded out. 

But this remedy does not appear to me to be so effec* 
iual as the scalding out each cask with l)oilin|f hot 
Jees, made with lime and wood ashes, as will be ex* 
plained in the 18lh Chapter, returning the lees to the 
Ume and ashes after use, in order to its being freed 
from the acid which it has extracted from the cask, in 
its passage through the lime and ashes. After eoch 
tcalding, two or three scaldings witli claim liet waltff 
ia«»%uisUe t» withdraw th« Imb fkoon the wwd^ 
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III the supply of beer to customers, the brewer*s maxim 
should be ** little and often in springs and summer, and 
much and seldom in autumn and winter ;" for in the 
former case there is always the danger that beer will 
reach the slate of an acetous fermentation, and the 
brewer*s object should be to enstrre consumption before 
it occurs. And in the latter case, beer should not bti 
consumed until the ne w and old are. well amalgamatec* 
by a transparent fermentatioil, and to effect which n 
eonsiderable time is requisite in very cokl weather^ 
and it may be necessary that it should be placed se- 
veral days in the consumer's cellar before it is fit to 
tap. 

The cousequenees of an over supply in the first case; 
will, probably, be foulness and acidity j aad, in the 
latter case, flatneii and double flavor. 
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CHAP. XIV. 



STORE BEER, 

In a state of perfection, should be perfectly sound, fine 
flavored, full in the mouth, brilliantiy bright, mild, 
■pirituous, and replete Mrith carbonic acid. j 

To the experienced brewer, these technical terms 
are, doubtless, quite familiar, but to the young beginner 
Bome explanatory observations may be acceptable. 
*' Sound *' implies a freedom from a predominant quan- 
tity of acid, uncombined with carbon. In such a state 
of combination, the compound is termed carbonic acid, 
and in this compound state, beer, which may be replete 
ivith it, will not taste acid. But still such beer cannot 
literally be said to be irec from acid. 

''Full in the mouth." Beor, which maybe said to 
possess this desirable and characteristic quality, must be 
full of carbonic acid, and yet retain a large quantity of 
the exti act of malt, which has not been decomposed by 
the prcK'ess of fermentation, and which gives to it a full 
and sweet taste* Opposed to this term, is '* thin on the 
palate," which term applies to, and is descriptive of, 
lieer which has been attenuated low, and possessing but 
a small quantity of the extract of malt, which has not 
been decomposed by fermentation : it drink^thin, or light 
to the taste. 

Having described whatgvod store beer should be, the 
next point of consideration is— What should be the pro- 
cess to endeavour to obtain all the good qualities describ- 
ed, and what are the essential requisites to ensure it } 
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The necessary ingredients (and none other) are good 
malt, hops, vater and yea^t. Brewers should be par* 
ticularly careiul in selecting the best malt they can 
possibly procure for the brewing of store beer, for as the 
requisite qualities to constitute good store beer are 
several, so the malt, from which their basis is derived, 
should possess and impart the right principles, and in 
right proportions, otherwise rii^ht results cannot rea- 
sonably be expected. I need not here describe the 
several properties of good malt, because i have already 
endeavoured to point them out, but I will state that it 
is my opinion, that three- fourths home-dried pale, and 
one-fourth amber malt, is better for the purpose than all 
pale; particularly when the brewer cannot command 
an eligible situation for his vats. My motive for recom- 
mending the use of one-fourth of amber malt, is because 
it possesses less fermentable matter than pale malt, and 
by practice and experience 1 find it best calculated to 
secure to store, or running guile beer, the desirable 
qualities already named. 

Good strong new hops, and plenty of them, should |]« 
administered, and the purport of using such is to pre- 
vent store beer from getting stale, during the time that 
it is kept, previous to consumption ; but not that it may 
taste unpleasantly bitter, at the time it is consumed* 
Hops are used more for the purpose of keeping beer 
sound, during the process of both the foul and transpa- 
rent fermentation, than -for the innpartation of their 
flavor, not but that the fragrant bitterness they im- 
part to beer is grateful to the habituated taste ; but the 
generality of consumers require but the presence of a 
small quantity of it, at the time of consumption ; but 
the impartaiion of a large quantity, previous to fer- 
mentation, is necessary to the retention of a small quan- 
tity, subsequent to it, because, during the process, it is. 
continually diminishing. 
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The following^ details of a g^eneral process for 'the 
brewing of store- beer, may be serrteeable : — From gooH 
«iiU, appropriate the fii-st and second worts, and in a 
iitate of admixture to the required strength, for the 
^lle of store beer, appropriating the remainder of the 
extract for table beer, or a return wort for the next 
brewing.— Boil the first wort one hour and a half, and 
the second three hours. — Boil nearly the whole of the 
hops intended for the two worts in the first wort, return. 
4kg the spent hops to the second wort, and add the re- 
mainder of the dry. — Pitch cool, with a moderate 
•(iiantity of ye€u»t, and break trough beer of former store 
,<uile into tun. — Cleanse early, and rouse well at the 
time of cleansing.— Fill up with trough beer as often as 
oeeded, until the foul fermentation is completed. — Let 
stand in cleansing butts about a fortnight from the day 
(if brewing.^tart into vats of suitable size to consump- 
tion.— Let the vats be situate in a room well ventilated, 
die temperature of which never exceeds 60deg. and is 
lever below 50deg.— Provide an aperture at the top of 
ihe vat, for the escape of carbonic acid gas, as fast as 
\t b generated, without the means of ingress to atmos- 
^iheric air. 

The motives for thus proceeding are t that as wort' 
possessing much gluten, is more liable to an acetous 
fbrmentation than that which possesses but little. It is 
desirable not to mix any of the third wort with the first 
and second, because the latter extracts from malt 
contain more than the first. And, again, as the first 
extracts contain more saccharum and fecula than the 
last, and as saccharum produces spirit, and as fecula is 
convertible into saccharum by fermentation, so it is 
necessary to obtain for the guile of store beer, as much 
saccharum as the malt will yield, as well the fecula, 
for ihe purposes of conversion, in order that the store 
heer may be replete with spirit, when It has passed 
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fermentation. And Ihe purport of producing spirit, is 
to inebriate and to preserve the beer sound. 

The appropriation of the residue of the extract ob* 
tainable, after the first and second worts to the produc- 
tion of tat>le beer, with or without fresh malt, is 
doubtless better tlian carryin^if over a return for 
another brewino^ of ale, but when table beer is not 
-wanting, it becomes indispensably necessary to carry 
OTor a return wort for the first mash of the succeeding 
brewing^. 

The motive for boiling both worts so long are two-fold, 
the coagulation of a considerable portion of the gluten 
which has been extracted from ihe malt, and the 
extraction of the whole, or as much as possible, within 
ttiat period, of the bitter principle contained in the 
hops. The purport of coagulating the gluten, is to 
abstract it from the wort, for bein? unavoidably ex* 
tracted from the malt, and being in a state of intimate 
a«d chemical combination with the saccharum and 
fecula in the wort, boiliug is the only expedient in the 
hands of the brewer to separate a portion of it from the 
wort, which is done in a coagulated state, and may be 
observed in the state of flalces, if boiling wort is poar- 
ed into a glass. The object of such separation is to 
abstract it, with a view to the prevention of the store- 
beer becoming stale^ it being found, by practical expe- 
rience, that store 'beer, possessing much gluten in its 
composition, will not keep sound so long as beer which 
has bat little. But it must be borne in mind, that an 
importation of gluten to, or an abstraction of it from, 
a wort may be too great, for where there is no gluten, 
there- can be no fermentation, and where there is too 
little, there may be an incomplete one ; and where 
there is teo «uch, there Is the probability of there 
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bein^ a fermentation extending beyond the vinous into 
the acetous. As preservation from an acetous fermen- 
tation, is of more importance than delicacy of flavor to 
store beer, economy prompts the double and long boil* 
ing* of the hops, with a view to the .extraction of as 
much bitter principle as is not of noxious flavor, and as 
is requisite for the purpose, from the smallest quantity 
of hops. 

If store beer is to be kept a year, or any other pe* 
riod, enough of this bitter principle should be imparted, 
to combine with the oxygen which such beer will ab* 
sorb within the year, or other period, and also during 
its consumption. But the quantity of oxygen that may 
be absorbed cannot be previously ascertained ; and the 
absorption may be exceedingly variable, and conse- 
quently no satisfactory data can be afforded, to enable 
the calculation of a proper quantity. It will therefore 
be advisable to err on the right side, by putting too 
many hops rather than too few.— The purport of boil- 
ing nearly the whole of the hops in the first wort, 
and returning them into the second, is that by boiling 
them four hours and a half, the object before named 
may be accomplished. And the reason why the whole 
quantity required for both worts, is not put into the 
first wort, is because it cannot be ascertained until the 
second wort is down in theunder back.— By pitching a tun 
cool, the advantages resulting may (for the sake of clear 
illustration) be compared to a person who commences a 
journey cool and collected, and travels at a steady and 
moderate pace, and terminates it with a sufficient stock 
of vigour left, to travel another stage the following day. 

By pitching n tun high, the disadvantages resulting 
may be compared to a person who starts hot, and in a 
state of excitation, and continues, at rapid strides, to 
pace away his strength, terminating the journey in a 
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state of exhaustion, and is thereby rendered unfit for the 
labours of the next day. From the time that a tun la 
pitched, until the close of the first fermentation, the 
vort will increase in temperature to a maximum point, 
and from that point decrease, until finally it arrives at 
the temperature of the atmosphere by which it is sur- 
rounded. But the maximum point is not definite and 
invariable, but dependant on a variety of circumstances, 
such as the quantity and state of the yeast used, the 
heat of the weather, the time of the year, the quality 
of the malt, &c. The cause of the rise in temperature 
of the wort during^ fermentation is, that by the decom- 
position of the wort, latent heat is converted into free 
or active heat, in the ratio of the decomposition ef- 
fected. If one tun was pitched at 60deg., and another at 
70deg., and both with a wort divided into equal quanti- 
ties, pitched with the same yeast in equal quantities, and 
every other circumstance attending^, exactly similar, it 
must necessarily occur, that the maximum heat to which 
the tun pitched at 70deg^. would attain to, would be 
much hifl^her (and probably lOdeg. higher) than the one 
pitched at 60deg., provided that the decomposition of 
each was to the same extent; but as in all probability 
the decomposition of the former would he much greater 
than the latter, consequently the greater would be the 
quantity of latent heat converted into active, and there- 
fore the maximum attainment also higher. By re« 
ference to my journal,! find a brewing on the 12th Dec. 
1833, affords the following particulars : 

65^ bis. of ale, at 33lbs. 5ths., pitched Dec. ISth, £ 8» 
atfiOdegs., with 621bs. yeast, temperature of tun room 
46deg8. 

Dec. ^3th, E 5, heat tun room, 44deg. ; beat tun, 61 
deg. ; density tun, 301bd. 6lhs,, ; at such time it was 
fleansedinto butts. 
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Beat GlewMinc room. HMt of batte« Dene, ef kittti* 

Dee. 14 M 8 47deg. B^deg. 961ba. Mbc 

15 M71 aOdejf. GOdcg. Sllbs. 5th8. 

16 M 6 52deff. 60deg. ITths. Qths. 
19 M 8 bSdeg. 55deg. 14tbs. 3th». 

Another brewing, on the 10th February, 18SS t-49} 
bmrrels of ale, at dUbs, Sths, pitched February 10th, 
E7, at65deg., ivith 401b8. yeast, temperature of ttm 
room, 45de^. 

February 13lh, M 9, heat of tun room, 47deg^. $ heat 

of tun, 65de^. ; density of tun, 261bs. Stbt. f at such time 

it tvat cleansed into butts. 

Heat Cleansing room. Heat of Bntts. Dens, of bnttt* 

Feb. IS M 7} 46defr. 63!de«r. ISlbs. 5th8. 

"' * ■ 69 deg. I5lbs. yths. 



14 


M 8 


48deg 


15 


M 8 


49deff 


16 


M7J 


50degr. 



53 deg. ISIbs. Stbs. 

62 degr. ISIbs. Stbs. 

July I9th, 18S5. I examined such beer in the Tat, 
and found it in excellent eondition ; heat of vat room, 
(ttdeg. f heat of beer, 69degp. $ density of beer, ISlbs. 
6ths. 

I'bese two brewings, among many others which i 
eonld furnish, satisfactorily prove, that an attenuation 
t# a right point, or thereabout, may be obtained by 
pitehing at a low heat in cold weather, with a large 
proportion of yeast, or with a smaller proportion, at a 
higher heat. 

The following will shew the results of a fermentatloit 
in hot weather, 

S7 bis. ale, at 32Ibs., pitched July 15th, 18S4, B 9t, 
at Sldeg., with 24ibs. of yeast, temperature of tun room 
67de|r. 

July 16, B 9, heat ton room, 66 deg., $ heat tun, 65 
deg. } density 251b8. 8ths. | at such time it was cleansed 
iniobiittsi 
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Heat CleMMing room. B«at of Mrtti Deni. of Mttta^.. 

Jolyl7 Mil 64Jdeg:. lOideg. 22lbt. 2th».. 

17 E 6i 70 deg. 77 de^. leibs. lth».. 

18 M 8 70 dp^. 81 defir. 91b8. 2thi.. 

18 £ 7 68idej|^. 79idej|r. 7ibs. 7thB. 

19 M 8 64 deg. 16 deg. 71bt. 4thi. 
SO M 8 63 deer. 71 deg. 7lbt. Ithi. 
21 M 7 68ideg. 68 deg. 61bB. Mm. 

By an examination of the particulars of ithese threa 
brewings, it will appear that the first was pitched at 
60deg., and the last at 61degr., the proportion of yeast to 
each the same. The obvious conclusion to be drawn 
from the circumstance of the maximum heat being to 
much higher during the fermentation of the latter than^ 
the former, and the attenuation so much lowej is, that 
the quantity of oxygen in simple mixture with the at- 
mosphere being so much less, and the temperature of the 
atmosphere in the cleansing-rooro being so much lower 
than the heat of the wort in the biitts, during the fer- 
mentation, as per Ihe first example, the latent heat 
converted into active, by the decomposition of the wort» 
was rapidly abstracted from it by the atmosphere; and 
by thus losing the beat as fast as it was converted from 
a latent to an active state, the stimulating cause of the 
impartation of oxygen (heat),!and conseqiient decom* 
position of the wort being.abstracted, the point of at- 
tenuation attained to, fell far short of the last example* 
And from the last example we may learn, that in con-^ 
sequence of the high temperature of the tun and 
eleansing-rooms, and the large quantity of oxygen 
mixed with the atmosphere, that the wort pitched at 
six degrees below the heat of the atmosphere in the 
tun-room, was stimulated to rise in heat by a treble 
cause, the superior heat of the air, the heat ren- 
dered active by decomposition, and., the consequent 
impartation of much oxygen ; and although the effect, 
of the latter cause soon placed the wort in heat beyond.i 
the aiTi yet the difference between each being lew la. i 
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the latter example than in the former, the abstraction 
in the latter case would not be equal to that in the 
former, and consequently fermentation was urged on 
to a greater extent. The latter example of fermenta- 
tion 1 have selected, principally because the same pro- 
portion of yeast happened to be used, as in the former 
case. But such ought not to have been ; and the v^ry 
low attenuation may be chiefly attributed to it. The 
quantity of yeast used should have been lOflbs. instead 
of 241bs., and the latter was used in error. In the 
first and third examples, four and a half tenths of an 
oupce of yeast to one pound density of wort was used, 
but in the latter but two-tenths should have been used. 

By breaking the trough beer of the preceding brewing 
of store beer into the tun at the time of pitching (and 
nothing else should be broke into store beer), you best 
get rid of it, and without injury. And such time is pre- 
ferable to any subsequent period, because no check is 
given to the fermentation, which would be the case, if 
subsequently introduced at a lower temperature, as 
well by a disarrangement of the process of decompo- 
sition, by the addition of another compound, possessing 
distinct properties. 

'* Cleanse early, and rouse well at the time of cleans- 
ing.'* Under the last head 1 have recommended to 
pitch cool, and with moderate quantity of yeast; and 
I now recommend to cleanse early, to prevent in winter 
the ill effects of a transition from the tun, at a high 
temperature, into cold butts, situate in a cold room ; 
and as the wort in tun cleansed early cannot have 
acquired much vigour, 1 recommend rousing, to ex- 
cite more, the better to enable it to bear the tran- 
sition without injuriously experiencing the ill effects of 
the check which must necessarily be given. — The pro- 
cess of fermen tation in the cleansing casks is a three- 
fold operation,- a decomposition, an J recomposition, 
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and the rejection of the excretory principle! reialtiiiip. 
If the latter is not facilitated, the two former cannot 
go on as they should ; and to promote the latter, the 
filling up the catiks with trough beer is necessary. But 
to form a correct jiidcrment how often the trough beer 
should be returned into the casks from whence it has 
issued, it is necessary to take several circumstances 
into consideration • Accompanied with the yeast eject* 
ed from the cask, is a large quantity of wort, and the 
object of the brewer should be to return that wort into 
the cask, more or less freed from the yeast mixed with, 
it, as circumstances may prescribe as unavoidable or 
necessary. To return yeast into a cask, which mutt 
be again ^ected, is worse than useless, because it is 
giving to the wort the double labour of twice rejecting^ 
or oftener, that which would prove injurious to remain t 
and as the power of the wort to reject, is continually 
diminishing, if the return should be continual, it would 
at last become impossible for it to r^ectit; and the 
consequence would be, that the wort would be loaded 
with a large quantity of floating yeast diffused through- 
out its body, at the end of the foul fermentation, instead 
of being worked off clean ; and which would induce a 
second foul fermentation (termed fretting), instead of 
the beer being subject to a transparent second fermen- 
tation, after being racked and sent out. 

To obviate the objection, it might at first view appear 
desirable, either not to return the beer which is 
rejected from the cask during fermentation, in order 
to avoid returning the yeast mixed with it, and to fill 
up the cask with clean unfermented wort, or clean fer- 
mented beer, or refrain from the filling up until the 
yeast was well separated from the trough beer. But 
there are strong objections to either method. >fature 
has wisely ordered that one of the conditions of a good 
▼inoui fermentation is, the «low> gradual) and natural 
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Vlncrease-ta temperature of the^ort to a maxlmam 
fpoint* and from that point a similar decrease to a mi« 
'tfimum point (the heat of the atmosphere). To ensure 
hoth, the necessary conditions should be fulBlled that 
Nature requires, without any acceleration or retar- 
dation of this increase and decrease of heat. And as the 
^process of ejection of the yeast from the cask requires 
that it should he kept occasionally full, and never al- 
lowed to be far short of being full ; and as that with 
which it is filled should be- nearly of the same tempe- 
rature as the wort in the cask, lest the bulk should be 
injuriously decreased in heat, it is necessary to fill up 
the cask at such periods of time as will allow a portion 
of the yeast to separate from the wort in the trough, 
without the latter becoming too cold before it is re- 
turned into the cask. But no definite time can be pre- 
■cribed at- which^euch fillings up should take place, 
because it is one of those many operations in the brew- 
iing i. process at large that must be controlled by the 
judgment of the superintendant, as circumstances 
dictate or suggest. The heat of the cleansing-room, 
the heat of the wort in the casks, the rapidity of the 
fermentation, and the period of its progress, are a few 
circumstances, among others,^that must govern the ex- 
perienced superintendant. But it may be urged, why 
should not unfermented or fermented wort be kept of 
the same temperature as the wort in a state of fer- 
> mentation, for the purpose of filling up the cask, and 
to prevent the necessity of returning any portion of 
ejected yeast? The reply to such a suggestion is, 
that the state of decomposition in which the wort, 
in a state of fermentation in the cask, must be, would 
not be the same as the unfermented or fermented wort 
introduced, and consequently the introduction of it 
would create disorder in the process of fermentation 
;gOing <ni| by a derang^meBt of the chemical alBnitiei 
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in operation. And the artificial means to keep such a 
material of the right temperature \foulcl be inconve* 
nient, and in one case, cause a spontaneous fermenta* 
tion, and in the other, a loss of spirit, before either 
were used. Thus far my observations apply to the 
filling up the casks by manual labour, but 1 much pre« 
fer, both in a chemical and mechanical point of view, 
the self-acting system of filling up, which 1 have 
already described in the Chapter on Fermentation. 

Store beer should go into the vat as clear as possible 
from the cleansing casks, and therefore it is advisable 
to let it remain in the latter a sufficient time for the 
floating impurities to subside to the bottom of the 
casks before started, but not so long as to allow a 
second fermentation to come en in the cleansing butts, 
otherwise the evil would be increased, instead of dimi- 
nished. In cold weather a fortnight will be found 
about a sufficient time for the purpose. 

Vats, of suitable size to consumption, is a point that 
should be attended to, because store beer in draught 
will deteriorate in quality, and the longer it is in 
draught the worse it will get; and I am of opinion, 
that the size most suitable for a brewer, is such as, 
according to his usual consumption, will continue in 
draught not more than a month ; but if necessarily it is 
longer, then it may be advantageous, when a vat is 
one-half, or three-fourths out, to rack it off into hogs- 
heads or barrels, leaving it therein until recovered from 
its flatness, and begin upon another vat, mixing a por- 
tion of that which has been so racked into every cask 
going out, with a much greater proportion of the new 
vat. As soon as all the store beer is drawn from a vat, 
the grounds should be left in, and the vat secured from 
the access of air until the time of re-filling, previous to 
which, in some cases, well scalding will be sufficient ; 
but often it is necessary to wash a vat well with boiling 
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traniparent fermentation. Also that the decompositioA 
of the store beer» in such state of fermentation, con- 
Terti latent into active heat, and that such heat com- 
hinin|i^ vith the carbonic acid, converts it into carbonic 
acid gas. And such an operation is necessary, to cause 
the e vocation of the carbonic acid ; but it should be the 
brewer's business to allow the escape of so much as 
suits his purpose, and no more. But once converted 
into gas, and the retention of it in a vat, in any consi- 
derable quantity, would be impossible, even if desirable, 
without the great risk of bursting it. But it is to the 
brewer's interest that he should retain a considerable 
portion of carbonic acid ; and to effect it, he must take 
care that the decomposition of his beer, and its conse- 
quent increase in heat, is not too rapid, else the car^ 
boni? acid created must necessarily be lost as fast as it 
is produced ; and he should also allow the heat that 
carbonic acid gas generated, freely to escape as fast as 
it is produced, for if he attempts to confine both within 
the vat, by carefully closing every aperture, he will 
eause the creation of carbonic acid gas, by the accumu- 
lation of heat, so rapidly, that it will soon become too 
|K>werful for every opposing barrier, and make its 
escape to a much greater extent than if no opposition 
to its egress had been presented, and will cause a tur- 
bulent and foul fermentation to the beer within: But 
at the same time, wliil^ it is necessary that the car^ 
bonic acid gas and beat should be allowed freely to 
escape continually, and as fast as it is generated, the 
ingress of atmospheric air should be prevented. For 
this purpose an open tub should be placed on the top 
of the vat, with water in it. A pipe should be inserted 
into the head of the vat, and rising sufficiently high, 
should be bent over the side of the tub, and downward 
into the water, a few inches, say four or six inches* 
TIm vat should he quite filled, and the iDan-hole> and 



^S3 

every aperture, closed hermetically tight, and aqnan*- 
tity of sand laid over the whole head, to the depth of 
about six inches. By this arrangement, the carbonic 
acid gas and heat, as fast as generated will pass 
through the pipe into the water, and rising to the sur- 
face, will from thence makaits Mcape, but the atmos- 
pheric air cannot find access by the same medium. 
Care should be taken that the pipe does not dip toa 
deep into the water, because, in proportion to the 
height of the water above the orifice of the pipe, is the 
pressure presented to the gas which must pass that 
•rifice, and consequently the greater will be the diM*- 
calty with which it will make its escape^ 

Many brewers are In the habit of potting vpent 
hops in their vats, but it is a practice which I by no- 
means approve of, finding by experience that more 
harm than good results from it^ a» relatee to the qua« 
lity of the beer, often causing a foul fermentation, and 
imparting a nauseous flavor, and eauses a conftiderable* 
waste by an absorbtion of store beer, which it is difficult 
to separate therefrom, even by pressing, being mixed 
up with the beer grounds, and if extracted b bat oC 
little value. 
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CHAP. XV. 



PORTER. 

Tlie first and one of the most important point* of 
attention in the brewing of porter, is the judicious and 
necessary blending of malt, dried of different shades in 
color, or the selection of malt, dried to an exactly cor- 
rect shade* 

But as the obtainment of the latter is much more 
difficult than a coirect admixture of malt differing in 
color, the latter mode is generally practised. But color 
b not so much the desideratum to be sought, as flavor. 
If it was, a more economical substitute for brown malt 
might be used, yielding the brewer more profit. And, 
if I am correctly informed, there are brewers ^ho draw 
their lengths for porter from pale malt, instead of pale 
and brown, or pale, amber and brown mixed, because 
the former yields more extract per quarter, than the 
admixture will do, and such persons are said to impart 
the necessary color by a suitable portion of patent malt, 
— as it is termed — ^which is a malt roasted to a state of 
blackness. And as relates to the flavor of such a pro- 
duction, the consumer might drink with almost as much 
xett, a decoction of raw and burnt coffee, instead of an 
extract from such as is equably and moderately roasted. 
To obtain a right flavor, as well as color, I prefer an 
admixture of pale, amber and brown, to that of pale 
and brown only ; and, as relates to right proportions of 
each, it is impossible to furnish any correct rule, as two 
kilns of malt arv seldom dried exactly alike i and, m ia 
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some toin^ns and counties, it may be requisite to furniah 
to consumers porter diflerinfi^ Tory materially in color 
and flavor, from that which would be most approved of 
in others. In this respect, a brewer should first discover 
what his customeriii best like, and then, by repeated 
modifications and trials, endeavoiur to produce such as 
is approved of, nor cease until be has accomplished it« 
Again : if correct instructions could be given, the ale 
and porter brewer would need additional information 
to such as would be required by the brewer of porter 
only. 

But, as I cannot give positive instructions as to right 
proportions of malt to either one or the other, I must 
content myself with furnishing such suggestions as occur 
to me, which may probably prove serviceable to those 
who are entirely unacquainted with the subject. 

To the uninformed brewer, who b desirous of brewing 
porter only, 1 should recommend him to malie his first 
experiment on half pale and half brown, or one-third 
of each, pale, amber and brown, such as b to be obtain- 
ed by purchase, or such as his own, or hb nialtster'a 
judgment may cause to be made, and if hb worts do not 
come down to the eye sufficiently high in color, or to 
the taste in flavor, let him add to the wort in the cop- 
per, as much ground roasted malt, as he thinlis may be 
necessary. If he finds that his color and flavor b too 
high, he can add a suitable portion of ale in racking, 
as may be sufficient to correct it. If he hits it right in 
his first brewing, be can continue hb course until an 
alteration In his malt, or other circumstances, require a 
deviation, and then his judgment must be exercbed to 
set him right again. If he hits it wrong the first brew- 
ing, then he must carefully note all the apparent 
causes, and make such alterations in hb second brewing 
as hb judgment may dictate. To the brewer of ale and 
porter, both the same suggestions apply. But as it maj 
frequently occur to him (ai it doea to mytelf) that he 
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Ir^winfp of ale to a brewltifir of porter, he mnst adjust 
(he proportions of his several sorts of malt, according to 
t^e quantity and strength of the return "wort carried 
<^ver. And in such case, the proportions of each will 
^BlSer widely from what they should be, when he has to 
ttkaah with water. 

In the case of carrying over a return wort, my me- 
thod is as follows : —Suppose, for the sake of iUustration, 
I intend to brew SOqrs. of raalt for poi-ter, and liave to 
carry over a return wort of 40bls. at filbs, density. But 
in case I had not carried over a return wort, I should 
have mixed lOqra. of pale, and lOqrs. of brown malt, or 
7qrs. of pale, 7qrB» of amber, and Sqrs. of brown malt, 
it is, therefore, required to know, what should be the 
«espeoti^ proportions for mashing with the retura 
Wort. To make the proper calculations^ it is first ne- 
cessary to state the produce of the pale malt to be 
used, at what it has been found, npon an average, to 
produce, or what it is imagined it may produce ia 
extract per quarter in raw wort, and then multiply the 
40bls. of return wort, by 8Ibs. density, and divide the 
amount by the number of pounds denuty, as the extract 
of a quarter of pale malt^; and the purport of so doing ii 
to ascertain how many quarters of malt, the extract 
<^«6ntain^d in such return wort is equal to* 

!Fbr example: let us suppose the extract per quarter 

46 he tobs. theu multiply 40bl8< 

by - 8ibs. 
and divide by 901bs.)S20(dqn. ibus. 4th8. to wbidi 

S70 the extract in the 

— return wort H 

BO equal. 

8 

«))>ioo(4 

360 

9a)4oo«i 
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t should IheA make up thd grist as follows :— Bitber 
6iqrs. pale, aiid IS^rt. brown malt, or3|qrs. palp,t 
qrs. amber, and SJqrg* brown. But it roust be remem- 
bered, that in using such a proportion of brown m 
ISj^rs. to 6^qrs. of pale, the malt should be either 
crushed between rollers, or grouiul very coarhc (the 
former preferable), as in case it should be i^ruund fine, 
there would be much risk in setting the goods. 

In taking the heat of the first mashing liquor, for 
porter, it may, both with safety and advantage, be 
taken hij^her, if the malt is crushed between rollers, 
than if ground between stones i and higher if ground 
coarse, than can be if ground fine. 1 have , for more 
than the last lour years, been in the habit of brewing 
porter from malt crushed between rollers ; and, on re- 
ference to my journal within that period, 1 find that 
the heat at which 1 have taken for the first mash, has 
been from 166deg. to 178deg« In taking the first mash- 
ing heat for porter, 1 am governed by the heat of the 
malt, and make the same calculation as for ale, and 
refer to the same tables. But should the average 
weight of the malt, when mixed, be below SSlbs. (the 
lowest weight at which i have furnished a table), it 
will be necessary for the brewer to make a calculation 
purposely fur sucji brewinfir. 

The high heat of ITSdeg*. for the first mashing heat of 
porter, which 1 have stated as liaving^ taken, is so 
much higher than the heat prescribed as proper by any 
work on brewing which 1 have ever read, that 1 ex- 
pect the reader may feel surprised at the assertion, and 
be inclined to doubt its truth, and the more so, when I 
now state, that I have mashed at that heat the first 
mash ; when the relative proportions of malt have 
been 9qrs. of brown, and Sqrs. of pale, and the mashing 
menstruum has beefi SObts. ef return wott, at ^Ibs* 
4eiisity. 
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To prore that such is not improbable^ I tbink the fol- 
lowing calculation will be sufficient. 

lbs. lbs. 

Weiffbt of brown malt per bus. SO and pale malt 40 
Busnels per quarter • - . - 8 8 

Weight of one quarter of malt 240 S20 

Quarters of malt brewed - • 9 5 

Weight of 9qrs. of brown malt 2' 60 & 52qrB. pale 160 
do. of 5qrs. of pale do. 1600 

do. of Uqrs. mixed - - 3763 
Beat of malt ..... 40 

150400 

Weight Ibl. wort, at Slbs. density per bl. S71lbfk 
Quantity ot return wort mashed with • SO bairelib 

Weight ofSObls. of return wort ... lllSOlbs. 
do. of Uqrs. of brown and pale malt S760lb8. 

do. of return wort and malt . * - I48901b8. 
Mean heat required for goods when mashed 144de|j^. 

59560 
59560 
14890 

Total heat &wt. of ffoods when mashed 2144I60lbs. 
Deduct heat and weight of malt - - 1504U0 

Divide by weight of return wort 11IS0)1 993760(1 77i de- 

IISOO greesythe 

mashing 

86376 heat re- 
77910 quired. 

14660 
77910 
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4 
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Should the heat of the grist be 80deg. instead of 40 
(which difference will occur in a yeak* )> ^ would be ne* 
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eessary to nauth the tame proportions of malt, with a 
return wort of the same quantity and density, at 
165^eg* instead of 177}, as may be evidenceil by a 
similar calculation. And as SOdeg^. is as high as malt !• 
likely to be, resulting from the heat of the atmosphere, 
and from crushing or grinding, it is not probable that 
so low a heat as 160deg. need be taken for the first 
mashing heat, unless upon any extraordinary occasion, 
such as brewing malt warm from the kiln, or mashing 
with a larger proportion of menstnnim. 

The demonstrative proof thus furnished, that a dif- 
ference of as much as 12deg. of heat in the mashing 
menstruum (all other circumstances being alike, ex- 
cept the heat of the mall), may be necessary to pro- 
duce the same result (a grist of 144 J^g. after mashing), 
is, I think, sufficient to convince the reader of the im* 
portauce and value of the system submitted, by which 
he may be able satisfactorily to ascertain, at all times, 
the mashing beat he should adopt, to obtain, as near 
as possible,ian invariable result, and that the invariable 
heat of 160deg., prescribed by several authors, is no 
more to be depended upon, than an expectation that 
malt may be found at the same temperature through* 
out the year, and under every varying circumstance. 

The second mash, which I always make for porter as 
well as ale, is what is termed, a fly mash ; which, in the 
seventh chapter, 1 have explained the mode of effect- 
ing. And to 20qni. of malt, 1 turn over, at boiling heat, 
15bls. of liquor from the copper, which is allowed to 
stand on the goods twenty minutes before the taps are 
set. And when the wort is down, the process of sparg* 
ing with water, at about 16Jdeg., commences, which is 
carried on in the manner as before described for ale 
and table beer; and the goods are thus washed, 
until the wort which runs off weighs from 1} to Slbs*, 
and the worts ibr boiling are regulated as circum* 
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ftaneei require. Throughout the whole proceps of ex- 
traction, the mashing machine is used hut once, and 
then from twenty nunutes to half-an-hour the first 
mash. Again: I expect that the dubious exclamation 
will escape the lips of some when they read the asser- 
tion, of turning over boiling hot water upon the goods, 
M t^ fly mash for porter, who have been taught to 
believe that IBOdeg. for the second mash is as high tm 
can safely or advantageously be administered. 

But as such has been my practice for several years, 
both for ale and porter ; and as I have really, or ima- 
ginarily, found a resulting advantage, I can only give 
it as a fact, and leave those who read it, to prove it or 
DOt, as they may think proper. To furnish theoretical 
i^guments in support of the propriety of such a system 
•f extraction, would, I think, prove useless, because 
inconclusive, inasmuch as I could only offer opinions, 
Qpaccompanied by indubitable proof of their correct- 
BASS, and therefore 1 shall content myself by stating, 
that after brewing upon a varied system, for many 
years, X have found this (the last adopted, and still 
continued) the best, and by means of which, I conceive^ 
I ha^e been enabled to realise the proverbial conclu- 
sion, '* that hb system is best who can brew good beer 
ip every season of the year, at the least cost." 

For th9 brewing of porter, strong hops, and plenty of 
them, are requisite. But to prescribe an exact quan- 
tity that should be used, would be folly, as a variety 
of cuxumstances may require the use of a varied 
quantity. In the brewing of porter, I avml myself of the 
advantages afforded by the use of the hop table (which 
have furnished in the chapter entitled *< Hops,") 
as well as for ale. The quantity I have used varies 
from 1| ounces to SJ ounces of Sussex hops to lib. 
denpity of extract contained in the raw wort in the 
copper » and lui I haTc already explained the method 
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of«onsuItihff such table, it will be useless here to repeat; 
it. But upon this head, 1 conceive it necessary to siigpr- 
gest, that in determining the proper quantity, the. 
brewer should be i^overned by the taste of his cus- 
tomers, the time the porter will probably remain uncon-- 
sumed, the state of the weather, andihe quality of the. 
hops, whether weak or strong, old or new. 

Porter worts require less boiling; than ale worts, as ■ 
relates to the necessity of coagulatinsf the mucilage by, 
boiling, because porter malt yields a much less quan- 
tity of it by solution. But as economy requires the ob-^ 
tainment of as much extract as can be obtained from, 
the hops, without iujuringf tlie flajpor of the wort; and 
as porter wori will bear a. larger portion of the terrene, 
bitter of the hop, eztractible by lon^ boilins^, than ale 
wort will, without such an uijury, I. usually boil the^ 
porter worts about the same length of time as ale* 
worts ; for particulars of which see the ninth chapter, 
on " Boiling of Worts.'* 

In dividing the porter jwrorts, I am governed by the 
requirements of trade. For double stout I appropriate, 
the first, or the first and second boiled worts, getting^ 
them into the tun at the required strength. The re« 
mainder of the boiled wort, be- its quantity and strength 
what it may, is let down into a separate tun, and is 
ultimately used for the purpose of reducing the double 
stout into single stout, by admixture, and in quantity 
proportionate to its strength, which is ascertained by 
calculation. 

In pitching the tuns, my maxim is, a low heat (from 
60 to 66 deg.), and small quantity of yeast (from two to 
five tenths of an ounce per pound density of extract of 
malt), varying both as the temperature of the atmos- 
phere may dictate ; and my object is to carry the fer« 
mentation, to a proportionate point of attenuation, to« 
its original density, so as to leave its materials andi 

3«i 
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eapabilitiM, at the termination of the fint and foul far* 
mentation, equal to the production of a niitable quan- 
tity of carbonic acid in the second, or transparent fer- 
mentation, and possessingr a desirable fulness to the 
palate. Thus, a -wort of 961bs. I should endeavour to 
attenuate to 10 or 121bs., and not lower i and worts of 
any other density in the same proportion* 

I'o brew good porter, as well as ale, nothini^ mote 
than i^ood malt, hops, yeast, and water, is necessary ; 
and the addition of any other ingredient from the com- 
mencement of the brewing, to the moment of sendini^ 
out (except isinglass for fining), is not only useless and 
unnecessary, but positively injurious, as well as illegal. 
Tet good materials, without a good system of brewing, 
and well attended to, will prove but of little avail in the 
production of good porter or ale* 

I might swell this chapter to a much greater leng^th^ 
by a repetition of mnch which has been already fur- 
nished in the preceding pages, but as they apply equally 
to porter as to ale, it would be but a waste of time 
to repeat them. 



CHAP. XVI. 



TABLE BEER. 

An attention to the bre^injf of table beer upon the 
best principles, is considered by^many brewers ai unim- 
portant, or unworthy their attention. 

To many it may be a matter of much more conie« 
quence than to others, resulting flrom a difference in 
their trade, or their system of brewin||^ for it. 

Since the prohibitive restrictions to the mixing of 
table beer with strong, for the purpose of sending^ out 
beer at any price, have been removed, the brewinc^of 
good table beer has become an indispensably necessarf 
measure, to ensure the commendation of the consumerii 
either in a separate or mixed state. 

In many breweries it b most convenient to brew oniy 
ale of the greatest strength required for consumptioa, 
and by an admixture of table beer therewith, to make 
up ale of any lesser strength, or what is termed table 
ale. In such case, if the ale, by care and attention. Is 
good, and by carelessness or inattention the table beer 
is bad, it is not only the latter which will give dissatis* 
faction, but beer of every price made up by admixture 
also. And to those who purposely brew ale of different 
strengths, for different prices, it b desirable that the 
lowest of their productions should prove satisfactory. 

It cannot be supposed that the latter extracts from 
raalt can be equal in quality to the first, the more so if 
improperly obtained , as is the case when effected by 
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^^vnashinfl^ wUh hot or c«ld water, instead of flpargiirg^-^ 
^consequently the appropriation of such for table beer 
cannot furnish so good an article as the entire product 
-of fresh malt. 

When the appropriation of the latter extracts after 
the brewinfi^ of ale, • \¥ithout arty Bucceeding brewing of 
ale to follow , becomes a question of consideration, it is 
best to carry over such extracts in the form of a return 
wort to fresh malt fer the brewing-^f table beer, rather 
than boil it, as it is for such a purpose « provided the 
brewer's consumption for table beer, with or without 
admixture, is suf[\cient to enable him, with propriety, 
to increase the quantity ; but if not, he had* better let 
the wort composed of such extracts' be of less density 
when boiled than the strength of the lowest price'd 
-^able beer he may have occasion to send out, as by the 
admixture of a portion of ale with it, to brin^ up its 
"Strength to the required standard, be may improve its 
quality by the addition of a portion of the first extracts 
of the malt. 

The latter extracts from malt, comprising little or no 
4NiCcharum, will- not ferment so well as a wort the pro* 
duct of malt mashed with water, or return wort ; con- 
sequently, the table beer made up of the former, even 
<with the addition of ale, is not equal in quality to the 
■latter without it. 

In brewing table beer from fresh malt, and mashing 
with a return wort, it is often necessary to mash with 
a much larger quantity than would be the case if mash- 
.ing with water, and in such case, the mashing tables 
will be found highly useful, exhibiting the varied heats 
which should be taken from the lowest quantity to the 
highest furnished— five barrels. 

In brewing for table, I find the system of making a 
a fly mash and sparging, as for ale, attendedMirith the 
liame advantages. 
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"When occasioa requires the carrying over a return 
wort for mashing for table beer, and it is found that the 
raw wort in the copper is too strong for the intended 
purpose, after all the sohible extract is obtained frdm 
the malt, it is not well to add cold water, but hot, to the 
wort in the copper) to reduce it to the required 
strength ; and if hot water cannot, for want of mecha- 
nical convenience, be got into the copper so conve- 
niently as running it over the goods and pumping it 
up from the under back, there can be no disadvantage 
arise, and the method will be found much better than 
using cold water. 

The quantity of hops that should be used is so va- 
riable, that every brewer must be governed by hid own 
judgment. 

The fermentation of table beer requires strict atten- 
tion, judgment, and care; for possessing ii'Ore ((luten 
than ale, it is liable to a lower attenuation : and as 
table beer at best is but thin drink, it need not be made 
unnecessarily thin by a low attenuation. 

It may be ^lafely set down as a maxim, that the lower 
the attenuation of ale or table beer, by the first and 
foul fermentation, that it becomes transparent by 
natural or artificial means, with less facility than when 
it occurs to a medium point ; and that both will drink 
thin in proportion to the extent it is carried ; yet the 
farther the distance, the greater is the quantity of spirit 
produced. The brewer has therefore to choose be. 
tween the gratification of the palate and the stupe' 
faction of the brain ; and I think his devoirs to the 
former, will generally be found more profitable than to 
the Utter, particularly as relates to table beer. 

To prevent an attenuation of table beer beyond a 
desirable point, the same objections apply to mecha- 
nical or any other than natural means, as to ale or 
porter. A low pitching heat, with the smallest quan- 
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tity of {rood y«ast, and early cleanginc, with roiitiii|( 
1»efore cleansing in winter, and witlioat in ■mniner, is 
the best method 1 have been able to disoorer i but no 
definite heat or quantity of yeast can properly be pro* 
scribed, as both should be as variable as the tempera- 
ture and slate of the af mosphere, as relates to the pre- 
sence of oxygen. For the last year my pitching heats 
have varied from 64deg. to TOdeg., and the quantity of 
yoast from 9 V tenths of an ounce to one ounce, for 
every pound density of extract contained In the wort. 

The ob^rvations relative to overboiling already ftir- 
nished, apply with double force to table beer. 

To boil a tal)lr lieer wort obtained from fresh malt, 
mnshed either with or without fttiim wort, two hours is 
quite Bufiicient ; but, I think, that if the latter extracts, 
after a brewing of ale, are appropriated as a wort for 
table beer, that three hours boiling will be found 
better than two ; but in such case, the hops should not 
be put into tbe copper until the wort has boiled one or 
one and a half hour. 



CHAP. XTII. 



EXPEDITIOUS AND ECONOMICAL METHOD* 

OF BREWING. 

That many valuable improvements in the sygtem oC 
brewing has been adopted within the last century^ ifi> 
unquestionably correct ; but that few mechanical im« 
provements in the apparatus for brewing have been 
generally made, is also indubitably true. Almost every 
new brewery which is built, and fitted up, is but a copy 
of some one already built, with an imitation of many of 
the ancient inconsistencies,, and a lai^e superfluous 
outlay of capital, to perpetuate an erroneous system or 
brewing. 

Many are imbued with strong prejudices in favor of 
what they call *' the good old-fashioned way of brew- 
ing,*' and spurn and laugh at the idea of a scientific 
system. Others there are who are too timid to consent 
to venture on an untried system in the way of expe* 
riment, ur to run the least risk of a failure, for the sake 
of a probable advantage, and go on all tbeir days, wish- 
ing for nM>re knowledge, but are afraid to grasp it» 
And a few there are who have introduced mechanical 
improvements into the brewery, without duly consider- 
ing, or being capable of judging, of the chemical con* 
sequences ; and by failing to acquire an expected ad* 
vantage, have been guilty of the mischief of propa- 
g«ting prejudice in the minds of many, where it did not 
pra? kHMly exist i and confirming more strongly the in* 
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Yeierate prejudices of those who would aeret hear ef 
inoovation in the least degree. 

I would ask many an unfortunate speculator, who has- 
built and fitted up a brewery on a more extennve scale 
than his capital would admit, whertber if he bad been 
informed that an outlay of one- fourth the amount, 
would have furnished him with all that he stood in 
need of for the purposes of trade, and thereby leaving 
thrae^fourths for the advantageous conducting, of it, 
whether he would not have hailed the information 
with pleasure ? And I would again ask many who 
have built and fitted up on erroneonp principles, and 
who have had sufficient, and more than sufficient 
capital for the purpose, whether, if they could have 
been convinced, that an outlay of one-fourth the 
amount would have sufficed, they would not also 
gladly have availed themselves of the opportunity of 
effecting it , whereby they would not only have saved 
the interest upon the superfluous expenditure, but also 
a large annual amount in taxes, repairs, and incidental 
expenses ? 

But what can be the utility of such questions to such 
persons, some well may say, after the mischief is donef 
Certainly none ! Unless fortuitous circtimstances may 
have placed them in the situation to renew their en* 
deavoors to perform successfully that which they before 
did imprudently, or for want of knowledge, or to warn 
the young and inexperienced againEt the evil of tread- 
ing in their steps, and to enable them to point to a more 
safe and certain way to effect their purpose with as^ 
small a capital as is possible. And it is such persons, 
who have thus erred, to whom 1 now address these 
preliminary questions, who will be best able, probably, 
to appreciate the value of the system 1 am now about 
to communicate, because having smarted for want of 
knowing it, they may be the better able to dlsGeni il» 
advantages, 
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In order to elaeidate the system of brewing yi\i& 
despatch and economy, I have furnished a sketch (as- 
will be seen by an inspection of Plate 2nd.) of the 
fittings-up of a brewery, with a double set of utensils, 
omittin|r such parts as are not necessary for the purpose 
of illustration, and which would give a complextty of 
appearance to the whole, that might be calculated ta 
defeat rather than to facilitate explanation, and 1 will 
endeavour to supply the deficiency by written details. 

It will be quite evident, 1 trust, to the reflecting 
reader, that the position and arrangement of the uten-> 
■lis, as shown, are for the purpose merely of exhibiting 
the principle in a convenient form, in order that at one 
▼iew , the mind may comprehend with facility the sim- 
plicity and advantage of the arrangement, and what 
deviation may be consistently made therefrom (without 
losing sight of the principle), to suit existing or intended 
premises. And it will be equally plain, that a single^ 
set of utensils may be fitted up instead of a double. 

A. Is intended to describe the whole malt bin. 

B. The situation of the crushing rollers, or grinding^ 
stones. 

C.C* Two ground malt bins. 

D.D. The cold liquor compartments of two liquor- 
backs. 

£.E. A wooden or metal open cylinder to each \U 
quor back, placed in the centre, or near the side of 
access, affixed to the internal head, or partition that 
divides the cold liquor compartment (d), from the hot 
liquor compartment (f), and serves for the doable pur-^ 
pose, of a way of access to the hot liquor compartment^ 
for cleansing, repairs, &c., and for ascertaining the- 
heat of the liquor therein, for mashing, &o. 

F.F. The hot liquor compartments of the liquor 
backs. 

GrtG. The RupportB of the two iiqiior backs*. 
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H«H* Two mash tunt. 

!.!• Two boileoi. 

J.J. Furnaces. 

K.K. Ash pits. 

L.L, Two fermenting tuns. 

M.M. Fermenting casks. 

11. Stillion or stollage* 

PROCESS OF BREWING. 

The boilers (i i), (be their shape what they may) 
are furnished with man-holes, which shut steam tig^ht, 
and serve for the double purpose of steam boilers, and 
boilers in which to boil the wort; and are fitted up 
with the necessary valves, pipes, and cocks. 

A steam-pipe from each (which should be covered 
with some non-ronductinp^ heat substance, such as 
rioth, &c.), conveys steam from boiling water or wort. 
Into the hot liquor compartments (p p) of the liifuor 
back, for the purpose of raisinj? the temperature of the 
water or return wort therein to any required heat, for 
mashing, &c. Such steam pipes are fixed into the 
crowns of the boilers, and rise as high as the tops of 
the liquor backs, then bend (and at the top of such 
bend is affixed a valve that falls inward), and continue 
their course downward, and enter into the side of the 
liquor back near the bottom of the hot liquor compart- 
ment, and take a circular sweep within ; such part of the 
pipe as b \(ithin, being pierced its whole length with 
a number of small holes, through which the steam is 
transmitted, without noise or violent concussion, to the 
water within. 

The water, or return wort, bein^ heated by steam to 
the required temperature for mashing, a sufficient 
quantity is conveyed from the hot liquor compartment 
(p) into the mat>h-tun, by a pipe connecting the bot- 
toms of each, or by a cock in the tide of the liquor 
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back, communicating with a trunk affixed to the 8id« 
of the mash -tun within, or in any waj, as it is usual to 
be conveyed thereto from the copper. 

The mashing process perTormed, and a sufficient time 
elapsed previous to the seltingf of tho taps, they are 
opened in the usual manner, and the wort is at once 
conveyed into the boiler, the water therein having 
been previously withdrawn. As soon as the taps are 
set, and the bottom of the boiler is covered with wort« 
the fire may l)e s^radnally raised, increasing in inten* 
sity, so as to raise the wort to tlie boilings point by the 
time it is all down, yet without burningf the copper. 

By this method, instead of allowin;^ the wort first to 
run all down into an under back, and then to pump it 
up into the copper, it must be sufficiently evident to the 
experienced brewer, that m<ich time, labour, and fuel, 
is saved, and which saving occurs upon every wort. 

As soon as the first wort is in the boiler, the mash- 
tun spending taps are shut, and the water, or re« 
mainder of the return wort, in the hot liquor compart* 
ment of the liquor back, which was raised to boiling^ 
beat by steam from the boiler during the time the first 
mashing was effected, and while the wort was on the 
|roodH, is either turned over the goods in a fly mash, oc 
by spar^ino^. The second boiler will now be found ex- 
tremely useful, as the raw wort to constitute the 
second boiled wort may be conveyed to it, as soon as it 
can consistently be run from the ^oods, and may be 
brought to a boiling state, as was the first wort. The 
steam from each boiling wort will be found more thait 
sufficient for the purpose of heating water for sparging, 
and the superfluous quantity may be conveyed to the 
cylinder of the steam engine. The two boilers will 
also furnish a sufEcieut quantity of steam, either from 
water or wort, to heat all the liquor required formash« 
kkgy sparging and scalding, and as a motiTe power to 
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<he macliinery for f^rindinff, pumping, &c AsTelat^t 
$Q the remainder of tbe process, the mind will easily 
conceive the course to be pursued, from what has beea 
already stated, and -will be found in the succeeding^ 
pa^es. 

To contrast the old and new System, by detailing tbe 
^process under each bead, in its various stages, in juxta 
position, appears to me to be tbe best calculated to ex- 
}ilbit tbe defects of the former, and the superiority of 
the latter. 

THE OLD SYSTEM. 

Tbe first mashing heat taken by guess^ and by many 
to the same degree all the year through, regardless of 
•eMons and circumstances, and by none with accixracyt 



Tbe process of masblng by manual labour or machi- 
iftery, performed for one hour the first masb, under the 
•erroneous idea that much stirring facilitates and pro- 
motes solution, without reflecting that thereby tbe 
most important agent in extraction (beat) is lost{ 
which method may appropriately be termed** the grasp- 
ing at the shadow and losing the substance.'* 



SetUng the taps, to run off the first wort, from the 
^foods at the end of one hour, or a longer period, after 
the process of mashing is finished, whereby the heat oi 
the wort and goods is diminished unnecessarily and 
disadvantageously, causing a waste of time and fuel to 
yaise the former to tbe temperature at which it would 
%aye been had the taps been set earlier, (in hot 
weather particularly) and exposing it to the certainty 
<ef absorbing oxygen to an injuriou* extent from the 
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THE NEW SYSTEM. 

The first mashing heat taken by rule, subject to 
arithmetical calculation, upon the data of the 'weight 
and heat of the malt, and the quantity of the malt, and 
the quantity of liquor mashed with, with tables to refer 
to, to save the practitioner the trouble of calculating 
for every brewing. 

The process of mashing by manual labour or machi- 
nery, performed as expeditiously as possible, and not 
continued a minute longer than is necessary to cause 
the wrhole of the malt to be well divided and mixed 
vfith the mashing menstruum, which may be generally 
effected in from ten to twenty minutes. The purport 
of which is, to prevent any absolutely unnecessary Iom 
of heat, (for which purpose also the process ought to be 
done under cover), and because of the conviction, that 
-agitation, in the case of malt, rather impedes than pro- 
motes solution. 

Setting the taps to run off the first wort from the 
goods, at the end of half or three quarters of an hour, 
from the time the mashing process terminates, fur* 
nbhes as strong an extract as if allowed to remain a 
longer period on the goods, and by having a sufficient 
number of taps, each set to run off a small stream at the 
commencement, the wort maybe run off as clear, and 
more expeditiously, than with a single tap at a great 
speed. By such a method time and fuel b saved* 
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THE OLD SYSTEM, 
atmosphere ; and also by alloinring the goods to lose a 
portion of their heat, bejond the limits of necessity, the 
extractive powers of the second liquor, is considerabJy 
decreased. 

The first and subsequent worts ran from the mash 
tun into the under back, where it remains generally 
until the whole is off, and sometimes longer, and is then 
pumped into the copper. The consequences are, that 
much heat, time, and fuel is lost, absorption of oxygen 
occurs, and labour and wear and tear of machinery is 
occasioned $ loss of extract by adhesion to the surface 
of a superfluous vessel ensues, and the room which such 
vessel occupies, its first cost, its wear and tear, &c. &c., 
may be dispensed with. 

The second mashino^ liqrior is turned under the goods 
by some, and over by others, at a temperature varying^ 
from 160 to 190 deg., and sufficient in quantity to con- 
stitute a second boiled wort ; aud the process of mash- 
ing is renewed, for a variable period ; and after mash- 
ing, the wort is allowed to remain a considerable 
period on the goods, for the purpose of settling and 
becoming fine, and in expectation of the obtainment 
of a wort of greater strength thereby. 

The disadvantages of such a process are, that a large 
quantity of gluten is dissolved, which is not needed. 
Labour and time is lost, the soluble extract of the malt 
is diffused through a larger quantity of water than can 
act as an extracting menstruum, a great portion of it 
nerer coming in contact with the malt, consequently a 
weak and inferior wort is the result. fiut such a 
mode of mashing may be more aptly and intelligibly 
illustrated by comparing it with the infusing of tea in 
the tea-pot, with water that does not boil, and too 
much of it. 
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THE NEW SYSTEM, 
eharrinj)^ the ^ort is prevented, and the ^oods are left 
at a proper heat, to receive the second liquor ; wherebj 
the second and all subsequent extracts are greater in 
strength, better in quality, and of his/her temperature, 
saving time and fuel throu^i^hout the 'whole process. 

The first and subsequent worts run from the mash 
tun into one of the coppers which are placed below it, 
. and instead of diminishing, are constantly incroasin;^ 
in heat, while running down, by a gradual increase of 
the action of tlie fire in the furnace, so that by the time 
the whole of the wort is down, they may boil. By this 
method the objectionable particulars, stated as occur- 
ring^ by the old system, may be avoided, and the be- 
nefits accruing from despatch ensured. 

The second liquor is turned over the goods as a fly 
manh, and is so termed because the liquor is allowed to 
run upon a splash hoard, placed above the goods, and 
as near the centre of the mash tuu as conveniently can 
be; whereby it is distributed over the surface of the 
goods without disturbing them. Such liquor is turned 
over boiling hot, and in quantity from one-half to two- 
thirds of what is required to constitute the second boiled 
wort, and the residue which is needed is obtained by 
spargino-. 1 he advantages of this method are, that the 
goods havinji^ hern mashed the first time, with liquor 
at a proper temperature, no fear of setting them by a 
subfequeut liquor, at the hitrhest obtainable tempera- 
ture, need be apprehended, and boiling liquor will 
ensure a better and greater extract than liquor at any 
lower heat, and also raise the goods in heat, whereby 
a better extractive power is secured throughout the 
subsequent process of sparging with liquor at a lower 
temperature. Time and fuel is also saved. A larger 
qyantitj of malt extract U also obtained in a much 
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THE OLD 8YSTBM; 



The third mash ii made ivith liquor obtained from the 
pan of the dome copper, or from the copper Itself, 
-where a dome copper is not used, at a temperature 
from 160 tu 190deg., as suits the views or capabilities of 
different brewers, &c., proTided the third wort is in- 
tended for a weak ale, or table beer ; but in case it is 
intended for a return wort, many mash or apiinUe 
with cold liquor. 

The disadrantagei arei that where a dome copper is 
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THE NEW SYSTEM, 
■mailer quantity of wort, whereby boilibg' to' reduov' 
quantity, to obtain a required strength^ U rendered^ 
unnecessary, and all the consequent loss of tiiiie,.fuel». 
and injury to quality of worts is prevented. 

By a fly mash (say 15 barrels of liquor to 90 quartera. 
of malt) turned over the floods with rapidity, in the 
manner stated, they become considerably compressed 
by the weigfht of the liquor turned over, before it ha» 
time to penetrate through them; consequently, the 
percolation of the mashing liquor is benelietally re« 
tarJed, and in its downward progress through the 
goods, it has time to dissolve the solable material of 
the malt, and- to become enriched from every particle- 
of malt it comes in contact with, and each succeeding 
particle of liquor takes up a portion of extract, which 
the preceding one had left behind. And these obser- 
vations equally apply to the process of sparging; and 
each drop that debceiids from the sprinkling machine 
may be compared, in its progress from one particle of 
malt to another, deriving extract from' each, to the* 
single bee, that ranges from flower to flower, sipping 
those sweets from each, which vegetation is continually 
presenting, instead of the coigunctive efforts of severaL 
in company, to obtain from, one flower, the surface or 
which a single visitant may. cover. 

The sparging process is continued for the third, or 
occasionally a fourth wort, which method enables the 
obtainment of a better and stronger extract, with a. 
less quantity of liquor than can be obtained by the 
system^ of mashing. 

Sparging may be continued until the wort eome» 
down milky, and should then be dbcontinued ; but sucb 
will not occur if the sparging liquor is hot, until the 
deniity of the wort comes down at from H to S pounds.. 

8x 
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THE OLD SYSTEM; 
not utedy and only one open copper, the third masbins^ 
liquor must he heated in the copper in which the worts 
are boiled, hetween the boiling* of the first and second 
worts ; the consequence is, that while such is effectin|^, 
the second wort is lyings in the under back, absorbing 
czygeiij and losing its heat ; and nnich time is lost* 
But with a dome copper, the third liquor for mashing 
is heated in the pan, by the steam from the first wort 
which is boiling in the copper beneath ; therefore the 
dome copper furnishes the means of saving fuel and 
time, and prevents the injury sustained by the absorp- 
tion of so much oxygen. 

All the disadvantages which have already been enu« 
mcrated as resulting from a second mashing, and with 
a large quantity of liquor, apply to a third process. 
And the idle, or parsimonious motive, to mash with 
cold liquor for a return wort, is met with a weak and 
glutenous extract, proving both unprofitable and 
injurious, and unfit to be carried over to fresh malt, as 
a mabhing menstruum for strong ale. 

Each successive wort is, when sufficiently boiled, run 
off from the copper into the hop back, and from thence 
into cooling backs, where it is allowed to lay until suf- 
ficiently cool to let down into the fermenting tun, pro- 
Tided the temperature of the atmosphere will admit- of 
its being reduced by its influence to a right heat. Bnt 
in warm weather, when the wort requires to be pitched 
at a lower heat than in cold, it is impossible to get the 
wort into the tun at so low a heat in the day-time as it 
ought tu be, and the night-air b often chosen as the 
cooling medium; but even such, in sultry weather, b 
not sufficiently cool for the purpose. At such a period 
it b no uncommon occurrence, to require from 20 to 88 
hours to complete a brewing, from the time of fini 
mashing until the whole of the worts are in the tun. 
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THE NEW SYSTEM. 

The liquor for sparging i§ made hot, in the hot liquor 
back, by §team from the first and second boiled worts. 

While the first Mrort is boiling in one copper, the se- 
cond -wort is running from the mash tun into the other 
copper, and which is brought to boil by the time, or 
before, the required quantity of wort is down. 

As soon as the first boiled wort is run off into the hop 
back, the third wort runs from the mash tun into the 
first copper; and in case a fourth wort should be made, 
it will be run off into the second copper, as soon as the 
second boiled wort is off*. 

If it is intended to brew a second brewing imme« 
diately after the first, (or rather before the first is 
fiiiibhed), the grains should be taken out of the mash 
tun, while the third or fourth wort is boiling, and re* 
charged with malt, and the mashing liquor brought to 
a right heat by the steam from the boiling wort, and as 
soon as ready, the second brewing may commence. 



Each successive wort is, when sufficiently boiled, run 
off from the copper into the hop back, and from thence 
into one or more cooling backs, in which it should not 
lay any longer than possible in hot weather. From 
thence, (or if preferred immediately from the hop back), 
it passes through the refrigerator into the fermenting 
tuns, and is reduced in temperature as low as 58deg., if 
required, (or any other point above as may be deemed 
best) ; in the hottest of weather the cooling medium 
being water, pumped immediately from the well, 
through the refrigerator into the liquor back. The advan- 
tages of this method are, despatch, prevention of an 
absorption of oxygen to an iujurious extent, the capa- 
bility of pitching the tun at a right temperature, and 
controlling the fermentation within the limits of suit* 
ability. 
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THE OLD SYSTEM. 
3kwl Ihe resultiof^ evils often are, an acetified wort, 
pitched at a high temperature, and subject to a Tioleot 
i|«nnentation. 



9IaTing asserted '* That by thenew«ystem/a brewing^ 
•*ef from four quarters of malt up to thirty, may be be- 
gun and finished, from the time of first mashing until the 
whole of the worts are in the tuns, ^within the period 
^tflMmaix to eight houra; or, double brewings In from 
isiv'andji'^alf to fourteen hoursandahalft*' it becomes 
necessary -that I should furnish such details, as will 
«Tince its practicability ; and conceiving that one 
statement relative to the brewing of 90qrs. of malt, will 
suffice to ■^establish the correctness of the assertion as 
regards the rest, I therefore refrain frokn furnishing 
-additional details. 

On compaitog the following auppositious statement^ 
with the statement of an actual brewing of 86qrs. of 
malt, (gi^en'in pages 122 & 123), performed upon the 
old system, some apparent discrepancies may be per^ 
xeived, which require some explanation to prevent the 
inculcation of a doubt as to their accuracy, 
f In the first statement it will be seen^ that from the 
titiie the spending taps were set to run off the first wort, 
until the Whole of the wort was down in the under baclE, 
a period of seventy-two minutes occurred in running off 
"^irtyktwo barrels | whereftV) in the latt statement) 
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THE NEW SYSTEM. 

By panuing this method, brewinj^ of from 4qrs. up 
to SOqrs. may be finished, in from 6 to 8 hours from the 
time.of first mashing, until the whole of the worts are 
in the tun, without any iigury ; but, on the contrary, a 
benefit to the •quality of the beer. And in brewing two 
brewings, one following the other, (but the second 
begun before the first is finished), both may be accom- 
plished in less than in double the time that would be 
sufficient to accomplish the two, separately. 



forty minutes is only allowed to runoff forty*two barrels* 
To account for this discrepancy, it is necessary to state, 
that but three spending taps were inserted in the bot« 
tomof the mash tun, from which the thirty-two barrels 
ran, and (bat, in adopting the new system, I should 
recommend the insertion of six, which would run off 
the forty-two barrels in the time specified. 

But the reader may imagine, that the shortening the 
time of mashing, and setting the taps so early after the 
mabbing is finished, is quite enough without diminishing 
the time for running off the wort from the goods % and 
he may think that the necessary consequence would be 
•^the product of a weaker wort : but the best reply to 
such a supposition will be found in the following state- 
ment of the heat and density of the first wort of thirty- 
five barrels from twenty-six quarters of malt, as per 
sample, taken every five minutes during (he time it ran 
from the mash tun into the under back. 

The mashing process was finished at 7 o'clock, and 
the three spending taps set at 8 o'clock. 

Time. desr. \\m tbs. 

M8 5 heat af wort. 139 deosity. aS 

8 10 144 36 

8 15 145 a5 I 

8 90 146 95 



lbs. 


ths. 


36 





34 


7 


34 


6 


34 


9 


35 


I 


35 


4 


35 


4 


34 


6 


35 


7 
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Time. deg*. 

8 25 heat of Wort. 146 density. 

8 30 144 

8 35 144 

8 40 145 

8 45 145 

8 50 144 

8 55 144 

9 140 
9 5 140 

From the above statement, I trust it -will appear 
ijuite evident, that if the whole of the wort could have 
been got off in five minutes instead of 65, the density of 
the whole would have been equally great, and I am 
quite satisfied equally as fine, provided a sufficient 
Dumber of spending taps were used. 

It will also appear from the statement, exhibiting 
the prompt process of brewing, that 1 have allowed but 
fifteen minutes for sparging on, aod running off, a much 
larger quantity than detailed in pages 122 & 123 ; and 
it becomes necessary to state, that, in the brewing there 
referred to, the sparging process was purposely length- 
ened out, with a view to get the last sparge off a short 
time before the second wort was sufficiently boiled, in 
order to keep the wort in the under back in a continual 
■tate of agitation, until able to convey it into the cop- 
per, experience teaching that in such state it was less 
Hable to the absorption of oxygen from the atmosphere* 

By reference to such brewing it will be seen that the 
sparging process was not finished until £5 20. And in 
a brewing of to day (Aug. 11th, 1835), of 26qrs. of malt, 
began at the same time as the brewing referred to in pa* 
ges 122& 123, 1 caused the sparging process to be continu- 
ed without intermission for the third wort, until the last 
wort came off at a density of Slbs. 2ths., the hot liquor 
being constantly sprinkled over the goods and the 
spending taps open until finished, which was effected 
at £ 2 SO, and the usual density obtained, ia the usual 
quantity oi wort* 
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M 630 



6 
6 
7 
8 



40 
50 
13 
13 



8 53 

9 



9 
9 

9 

9 

10 



5 

20 
50 
50 

5 



10 2C^ 
10 35 
10 35 
10 40 

10 55 

11 10 
11 15 



25 

40 
55 



11 
II 
11 

E12 7 
12 20 
12 3U 

12 30 
12 35 
12 40 
12 40 
12 45 



1 
1 



2 30 



Statement of the details of a breMrinj^ of SOqra. 
of Malt, in ei^ht hours from the time of ad« 
jnstinji^ the liquor to a risrht heat for masbingf, 
until the pitching of the tun, or the termiaa* 
tion of the brewing^. 



Reduced liquor in hot liquor back from 212 to 

179 f\eor. tor mashinc:. 
Turned on 64bls. of liquor imder the goods. 
Liquor all down in mash tun. 
Mashinor finished. [the mash tun into boiler. 
Set spendinor taps to run off the first wort from 
Frst wort all down from mash tun into boiler 42bl» 
Turned over goods(as fly mash) 28bs. boiling iiqr. 
Hops in boiler, and worts boiling. 
Set the spendin«^ tap«, to run off wort of fly mash. 
Wort from fly ransh, all down in second boiler. 
Commenced the first sparsfe. 
7 barrels of wort of first sparge in second boiler. 
6 do. of do. of second ditto 

6 da. of do. of third ditto 

The first wort struck, havinsf boiled 1 J hour. 
The second wort boiling, & hops in boiler, 47bls. 

5 barrels of wort offonrih sparge, in first boiler. 

6 do. of do. of fifth ditto 
Commenced cooling the first wort. 

5 barrels of wort, seventh sparge, in first boiler. 

6 do. of do. ofeis^hth ditto 
6 d). of do. of ninth ditto 
5 do. of do. of tenth ditto 
5 do. of do. of eleventh ditto 
4 do. of do. of twelfth ditto 

The firat boiled wort, all in fermenting tun. 
The third wort boiling. 

The second wort struck, having boiled two houn 
Turned the third wort over hops in hop back. 
Commenced pumpins up the third wort from hop 
back into hot liquor compartment of liquor back. 
Commenced cooling the second boiled wort, 
third wort all pumped up, and sufficiently hoi 

for ma&hing malt ot the second brewing. 
The second boiled wort in the fermenting tun, 

yeast added, and brewing finished. 



In the preceding statement it appears that I have 
represented the return wort as ready for the first mash 
of the second brewing at one o'clock, and 00 the sup- 
position that the second mash tun, has been previously 
charged with malt, (or the malt is ready in the bin t» 
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add to the iiiatbhifvenstmmn,ifi case such met bod is' 
practised), the second brewings may commence at one 
o'clock, and occupying- ei^ht hours as the first, may be 
finished at nine o'clock, making fourteen hours and a 
halfoccupied in gettinj^ throuj^h the two brewings. 

Here the reader may probably say — Why not brew the 
full quantity of malt at one brewing, instea.d of two, and 
save the double labour and loss of time, &e. ? And he 
might further ask— Would the single apparatus, to brew 
the full quantity at once, cost more than the double ap- 
paratus to brew it at twice ? To such questions, if asked, 
my reply is<— that if a brewer's trade was so reisular all 
the year through, that he should brew any definite 
quantity of malt, per day, for five days in the week 
leaving one clear day for cleaning up, &c., then by all 
means he should have the single apparatus ; but if, on 
the contrary, his trade is irrea^ular, and at one time he 
may have occasion to brew the full quantity, and at 
another time but half or any intermediate quantity, then 
I think he should have the double apparatus, because 
he will find it more advantageous to brew in utensils of 
the proper size, than in such as are twice as large as is 
required, or of any intermediate dimensions. 

But there are few brewers whose trade is regular, 
and many have occasion to brew much more at one 
period than another ; and I am decidedly of opinion, 
that as relates to capital, to current expences, aud to 
quality of the beer, it b better that the builder of a new 
brewery should, in estimating his probable consump- 
tion of malt per week in brewing, at the dullest period, 
divide the total by five liays at single brewings, and 
build and fit up his brewery on such a proportionate 
scale, reserving the means of brewing twice per day, 
with a single or double apparatus, as his means would 
enable, in case of an uncertaia or certain requirement 
in the most busy season. 
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net us suppose, that a person possessed 9f ample 
capital, is determined to build and (it up a brewery, in 
whieb be can brew 50 quarters of malt per week. Now 
lie might build and fit npx>Q such a scale as to effect it 
at one operation. Or be mi|rht brew it at twice, or in 
five or six brewings, upon the old system;. but upou 
the new system he might do it ia less time in ten brew- 
ings, five quarters at a time. Mow the difference in the 
cost of a five qparter brewery and a fifty must obviously 
be very great, the rental or interest upon the outlay* 
the taxes, the repairs, th? number of men employed, 
must also be very disproi>ortionate. Thus, as far as the 
outlay of capital,. and the amouat of expenses of cout 
ductinif the business applies, the advantage would be 
decidedly in favor of the small brewery, even if the 
brewer's expectation of being able to find sale for the 
produce of fifty quarters should be realised ; but if not, 
and perhaps not more than half the quantity could be 
disposed of, he would find it most evidently correct that 
the small scale would prove for mure profitable than 
the large. 

Such brewers as are brewing, in breweries fitted up 
upon the old principle, I should not advise to have re- 
course to the new, unless they find their present appa- 
ratus inadequate to the manufacture of a suHicicnt 
quantity of beer, or unless the occupation of so much 
time and labour by the old method was a serious incon- 
venience to them. But if enlargement, or a new cop- 
per, was necessary, then I should strongly recommend 
its adoption, and am- satisfied* that the saving in fuel, 
time and labour, would very soon repay the cost of the 
necessary alterations. 

1 will now close this chapter by informing the reader, . 
that more than four years ago I furnbhcd a plan for 
the building and fitting up a four-quarter, brewery^ 
the total cost of which was under ^500. It was fitted) 

2 K 
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up on the principles herein referred to, with a siugle 
apparatus for brewing, and the parties holding it, I am 
informed, are brewing from 8 to 12 qrs. per week. The 
length of the building is 22 feet, and the breadth 14 
feet. The basement is a cellar, about 12 feet depths 
used as the cleansing room^ and in which if> placed two 
fermenting tuns, opening into the room aboTe. The 
first floor comprises, a small counting room, about 6 
fi^t by 8, ([ speak from memory only), the brewing 
copper, the hop back, and the refrigerator ; the water 
pnmp, worked by hand; a staircase leading down into 
the cleansing room, and another leading into the room 
above : the pitch of this room is about 10 feet. The 
second floor comprises the mash tun, the hot and c^ld 
liquor back, a hand steel malt mill, a hoisting tackle, 
and a malt and hop store. Beneath an adjoining house, 
and connected by a doorway with the cl eansing room^ 
is a small store cellar. Thus, at a very moderate 
rental and taxation, and at small current expenses, can 
the brewing of these 8 or 12 qrs. of malt per week be 
effected, and if required, a larger quantity on the samo^ 
premises might be brewed with facility. 



CHAP. XVIII. 



SEASONING NEW UTENSILS AND CASKS, 
AND ABSTRACTING, FROM OLD, EVERY 
IMPURITY. 

All knowledge which is conducive to the welfare of a 
person's trade, must be valuable to its possessor, in 
proportion to the benefit derived, and nothing relative 
is unworthy of the efforts of industry to obtain it. 

In the brewery, the seasoning of new utensils and 
casks, and the sweetening of old, is both an important 
and extensive operation ; and to avoid the effect of an 
impart ation of an ill flavor to beer, it should be effectu>* 
ally and carefully performed. 

A person commencing business in a new brewery, 
with new utensils and new casks, is placed ia a very 
dangerous and critical situation, and at a momentous 
period. He has to brew and send out his beer in wood 
wbieh- will impart an ill flavor to it, in case. the sub- 
stance which effects it is not previously eradicated 
therefrom ; and if it is eradicated, the wood will rob his 
beer of spirit aud carbonic acid, until well impregnated 
with both, and not till then can it be deemed well 
seasoned. At iirst starting be naturally feels very 
anxious to furnish good beer, and thereby, to make a 
good Impression on the public mind. The public expect 
muQh from a new brewer, aud generally the best beer 
at the first deliver^.. If the brewer has not taken his 
measures right, both parties are disappointed. The 
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t>ne is vexed, and the other prpjudiced. Much of the 
first scut out may be returned, and he becomes tittered 
with an injurious stock at the outset, vr'ith whitrh he 
subsequently spoils much more by admixture, in hi« 
haste and anxiety to get rid of it. 

The first steps to the removal of an evil, are, a know- 
ledge of its existence, its nature, properties, and capa- 
bilities ; and the second, the several means to remove 
it, and an industrious and careful application of them. 

The principle in oak wood, which imparts an ill flavor 
to fluids which extract it, is tannin-; and in tir, tannin 
aud turpentine. There are several methods by which it 
may be extracted. 

By steam ! but the objection to this method is, thstt 
the power which is equal to the extraction, is equal to 
:the serious injury of the wood ; for It does not aet che* 
roically upon the tannin, &c., hut mechanically. It pe- 
netrates the inmost recesses of the wood, and expels the 
tannin by mechanical force, and to a greater extent 
than is needed, because its powers cannot he con- 
trolled. To properly season a cask, without seriously 
injuring; the wood, the tannin should be extracted from 
the interior surface of the cask, only as deep as the beer 
can ever penetrate, and then the remainder of the 
wood is unimpaired ; hut if you give access to steam 
within fr cask, you cannot say to it go thus far, and no 
farther. Once aclmitted, the way of exit to the heat, 
(which forms the largest component part t>f steam) is 
through the pores of the wood, and the water in combi- 
nation washes out the tannin to the very core. 

By lime! The objection to this method is, that it is 
not sufficiently powerful to destroy the tannin, even on 
the interior surface of the cask, over which it may be 
spread in the state of lime wash ; and that, as in that or 
any other state alone, it will not penetrate and abstract 
from the interior of the wood, the tannin, &c> it is unfit 
ito accomplish the oljject: 
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I3y bot and cold water ! The objection to either may 
not be valid as relates to capability to accomplish it. 
but as to the time and frequent changres that might be 
required'by'its use. 

By fire ! The objection to this, is the injury done to 
Che wood, and the mere exdianupe of one ill flavor for 
another, as well the liability to alTect the color and 
transparf ncy of the beer. 

By lees I 1 know of no other objection to its use than 
the expense and trouble of boilm^, and of making. 
But as no advantajre can be obtained without some 
countervailing^ dlsadvantag^es, and as neither one or 
the other are great, they are points not worth consi- 
deration. I have adopted the use of lees for seasoning 
new wood and purifying old, and have ever found it 
completely effectual for both purposes. To make it :— 
Ihe best deHcription of vessel for the purpose would be 
one of suitable shape, of cast iron, with a tap hole in 
tlie side near the bottom, in \diicli should be placed a 
trunk pierced full of small holes, enclosing the tap hole, 
and affixed to the side of 'the vessel, reaching from the 
bottom to the top, and which should be covered over 
on the outside with reeds, straw, or broom heath, or 
any suitable substance, to prevent the holes from being 
filled up, and through which the lees may percolate 
and be drawn off from the tap hole. 

The vessel being prepared, take a sufficient quantity 
of wood-ashes and lime, (in the ratio of four bushels of 
wood-ashes to one bushel of frobh dried grey lime) as 
will about half fill the vessel. Lay the wood- ashes on 
a clean paved tloor in a circle (as is sand in the making 
of mortar), and put the lime in the middle, and cover it 
-with a thin layer of the ashes, and let it thus remain 
until the lime is dry slacked, and become pulverulent. 
Then with a shovel mix the whole well together^ and 
put it dry in the vessel, and fill up the same with water. 



265 

Let it stand two or three days, and it will be fit for use. 
For the seasoning of casks, and many other purposes, it 
may be used, and returned again into the vessel, upon 
the lime and ashes, by passing through which it will 
be purified, gfain fresh strength, and be again fit for 
use ; and the addition of a little more water may occa- 
sionally be made. This process may be continued until 
the strength of the lees is so far reduced, as to render 
them inadequate to fulfil the purpose for which they 
are required. When such is the case, they should be 
drawn from the vessel, the spent lime and ashes taken 
out, a fresh quantity put in, and the weak lees poured 
over, and water added, enough to fill the vessel. 

The most effective state in which lees can be used, 
both for seasoning and sweetening, is in a boiling state. 
About two gallons to a nine gallon cask, (and other 
»izes in proportion) poured boiling hot into it, the cask 
bunged down, rolled about, and the lees allowed to 
remain in it about twelve hours, will be sufficient to 
season or sweeten it, provided the lees are strong. The 
cask should afterwards be filled with hot liquor, which 
should be allowed to remain so a few honrs, and sabse- 
quently two or three times rinced with hot liquor. 



CHAP. XIX.. 



PRESSING OF YEAST, FOR THE PURPOSE OF 

SEPARATING IT FROM THE WORT MIXED 

WITH IT. 

^* Take care of the pence, and let the pounds take care 
of themselves,^' is an adage, which it mil not be amiss 
to remind the brewer of. 

In too many breweries, much is wasted which might 
be saved, and although each item, separately viewed,. 
may not appear as of much value, yet, when taken 
collectively, the amount may be great, and the impor- 
tance of the saving may be proportionate both in the 
large and small brewery, and worth the labour bestowed* 
to eflect it in the course of the year. 

Previous to the use of what is termed " patent yeast** 
by the bakers, brewer's yeast was in great demand, . 
and a large annual amount was realized by its sale. 
But since the baker's have ceased to become permanent 
customers, ye^t has become comparatively unprofitable 
to a large brewer, and much in the course of a year is 
usually thrown away, for which customers cannot be 
found at any price. To such brewers, then, Ihe extrac* 
tion of wort from yeast which he cannot sell, will prove 
advantageous in proportion to the quantity of yeast which 
he cannot sell. A nd, for the information of such , I am 
induced to furnish such particulars as they may need, 
if not acquainted with the method of extraction, &c. 
I will describe the proceiw as punswed ia the brewery to • 
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"which I am now engnged. The preM employed is used 
for the double purpose of pressing hops in the pocket, 
and yeast, and the same press might be used also for 
the pressing of spent hops after brewing, but for the 
latter purpose we haye a separate press. It is fitted up 
on common principles, as screw presses generally are. 
The yeast is put into bags, made.of swanskin fiaunel 
18 inches long and 9 inches wide, and which are tied 
tight. A layer of these bags, lying side by side-, is 
placed on a wooden false bottom pierced full of holes, 
standing up about an inch from the real bottom of a 
wooden box, the dimensions of which are two feet six 
inches square, and one foot nine inches deep, made of 
two inch deal, strongly united and watertight ; a spout 
is inserted in the front side of this box, between the 
real and false bottoms, through which runs the wort 
pressed from the yeast into a receiver ; upon this layer 
of bags is placed a flat board, pierced full of holes, fit- 
ting loosely within the box, and upon this board is pla- 
ced another layer of bags, and upon this layer of bags is 
placed another flat board which is not pierced with 
holes ; upon the last board another board— one and a 
half inch thick, is placed, to which is attached an 
upright, well braced, about one foot long, the end of 
which receiving the pressure of the screw, by medium 
of a transverse bar of wood attached to the screw, 
rising and falling with it, communicates the needful 
pressure to the bags, which pressure should be im- 
parted slowly and gradually^ not renewing the. pressure 
until the wort has ceased to flow, lest the yeast should, 
be also pressed through the bags, or that they should 
be burst. The wort obtained by this means will be 
found thick and yeast bitten, .and. in that state unfit for 
any beneficial use ; and the next step is to get it fine, 
and as much as possible free it from such a flavor. For. 
this purpose, as many chips from beech wood as is re^ 
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T«q«iMte to fill a ntlBcieMt number of casks, shonld be 
obtained, and tbe tannin shonid bewell extracted ther«'- 
from by lees, wMch may best be effected by boiline 
tbea in lew in a copper. When done tbey should be 
well scalded, or they may be boiled in one or more 
cbanges of clean water, which would prove the most 
prompt and effectual way. Beinf^ well seasoned, they 
should be put into casks, which had best be loosely 
filled with them. The first cask should then be filled 
with the wort Immediately from the press, and which 
should be allowed to remain therein for a few days. 
It dbould next be drawn off in a rery slow and fine 
stream, and the second cask filled with it, and this 
operation shonid be repeated from cask to cask, until 
befaiff drawn from the last, it should be put into an 
emply cask, and there remain until wanted, or found fit 
for use. 

Each cask may receive several (say six) portions of 
wort thus transferred from one to the other, before they 
will require to be scalded out, which b done with the 
chips in, as an empty cask would be done. 

The utility of the chips is to afford surface to promote 
depuration and adhesion of the yeast, &c. contained in 
the wort, and serve as a medium to ensure ultimate 
transparency, and freedom from the yeast bitten flayor. 

If this process has been carefully and promptly at- 
tended tu, without the wort having been allowed to 
acquire any acid durinir the operation, it may be broke 
into the tun at the time of pitchin|^, and for such a 
purpose, absolute transparency and freedom from 
yeasty flavor is not requisite $ but if on the contrary, 
the acquirement of acid is unayoidable, or by neglect 
has been suffered, then it may be reserved for linings, 
and^used as soon as it becomes bright. 

To satisfy the reader of the advantage resulting, as 
relates to tbt qaantity of wort which may he extracted^ 

2l 
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I will furniiih the produce of a single experiment made 
to ascertain it. 

From 47211)8. of yeast, obtained 26gals. of wort. 

The bags should be washed and dried between every 
pressing^. 

To those who have a sale for the whole of their yeast, 
or the greatest part of it, the system may be worth pur- 
8uing^, for after yeast has been pressed, the dry yeast 
taken out of the bags may be wet up with a little weak 
return wort to the proper consistence for sale , and it 
will be found less bitter, and equal to the same pur- 
poses as would be table beer yeast, which, for domestic 
use, is usually preferred to any other. Dry yeast, thus 
obtained, may be preserved by close and tight packing, 
if kept free from the access of air, and thereby pro- 
vision may be made for a time of scarcity, during the 
time in which it may be abundant. 



THE END. 
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